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JUNE‘76 


A flitsiv to tbo 


WAMuktJ Ox ElOflirjUI|«L BOgXlMlOXUll 
S» j^ortiol fnlfilaoit of tlio xw^ixMoa'to of 
^ l^^roo of Hostox of f ooteolo^ 


ApproiFoi 



(fbooio AiviMr) 



E “M- f^^7 -PR£ 

W9i3fM SttHS 

Xoiiiia Xooiitato of f«<teoio«f 
Soipusp 

io^ ifttosr tii? 



jmvMQf 


Tim omPtalb of *^18 form tint j»ir«}.t»iii8xy 

mik tmmtdo Beslc OiPLoulator Pxojoot mn&orti^m thm 
El«6tricial Bagiaaartii® Dafirtaent at tb* 3i»ll«ii Dwititata 
of fOGkaolo^^ Impact* Qomploto ajataa sal Xogio Aenism, 
baiMid cm ooiaatair t/pa aritlmatief of a mill fiiraMilgit 
alaatvoaia daalt aalaulator parfcm^Uag tlsa opornttomo af 
Mttimf iRibtraatiimt mltipliaatioii aai diTiaiott to tba 
totagar aoda hm bam waitad mU, A oommhommiro ottimm 
for ttataniilto iaotoal potot adjaataiaat hm bata AavalapaS 
ato uaaA far Pm Aaaiipi of a aora aaphlatiaatai daak 
aalatilatar toato® oapaat^i aparattog to toa 

ftoiiltog patot »dda mi iiarfomtog tba adAltloni^ aimraticma 
of aaaumilativa aultifllaatloAa* 





fh9 t<» 

£r. V. iialarantii fur M» abl.« fuMaa^ md 
abcniniiiSNg %li3^iK|foett.t fb* 

tiitir* Wm also t«lst» llii« ap|>orlitti^ 

to tbaak Br* K*I* Haliabala md Dr* f*l* fiawa&atliiiii 
for mkiMM m fow 'raXiuiM.o suggaatfMsUi* 


f sifioximti^s m a nmnimtQhfm 

mm ejmwkkmn 

ft tmmi& wMmm on tm mmtmwmm 

mmm 

fit emmwBmMS 

AppmsAU A - smMOMm 
AppAsAix B • MmmmMAmi 





litb tpeemth of )»a«liwa« «iil InAiwtXiar Ift 

til* 9mmtTy$ a as«d fov wntaatio oomfiitlxig aid oftIoii}.aEliqK 
«ft«lilaia lA eawaring mt tlia Xts^* voImmo of wtaitrio&l 
ooii^tttatiaM im h9im folt* Omoiooiitxyi tlwio l» a »o«A 


tm d«fol«fl»i « foot 9 Atlia^o mA offloioit 
oottlititliig a«r?iot«» frooiag ISim axnr of dLofla txm 
sropotiflvo and tiroMo mmtal eon^tatlfaui tbat «ro iMmitmtlj 
aloir» iiml.ldb:io lad a dvadfoigr* With '^la liaalESroiuid aad with 
a vaaiiatio aaaaaaaiat of ^a atata of iaditatnaX darvaiopHaafe 
im tha oowtxf § it vaa fait that it aoiild ha a aowthahila 
pvo|aat to daali^ and datalop aa alaatroniia da^ aalaalator 
iaooapoxatlai all Iha iiapoartaat faatavaa atailahla im paaaaai 
daar aaloia.atii« aaaMit^t aalag iadi^oiaa ooi^^oiiaata and at a 
jttodarata aoat* fbm Fd*«dh aoch ia iatandad to aayta aa a 
daaofl^tioii of tha aaopot faa^aaoi igatiii aal 1<^ i.mtm at 
wan aa acpa of tha in^iiQgrtfait piraa^oal aapaata liha aoat 
aatiJMitioiit faaaihili^ of halag aattifarhixad la Ihiiaf ata« 

«r tha pm^&mA alaa^roala daah Mloalaloir* 



«lia teia alfiit iiiiili. at ami^tidaa 


iataa ha^ to aa 


fpiiaHi^ a»iP4^f aaaa paapjta 


iM ^ Qmmtrn ttmm^ %im timt 

tm* OftittalstlBfl; m*^ki»** ^ «feawt utooaa opafmtieii 

ta ft iftYftlftlMftSl fiUM «oiai*lai; «a tiMfiwi* i* 

■tin in tftftft Ijt nftfur snrl» 0^ ♦**• ^ 

«!«♦ ftf «iift dftftiMd ftiwoftt 

tadbVftmiiil *ii Aftnic awi Anaiiftii# 

^ ftftlftiafttiai ^ 

loiov -IftAftr wm th$ aAdim aaaaina imnatti %i Hal*# f«ft^ 
in 1642* iun«r il»mi« tlaf«« «*oa4®»t ia t^TIt laiteiiift 

4«irftXi»f ftd ft 9al«iil,ft$ft9r ^ 

Aftiiittilftft'liiMi iMf “tiift jpJWMNiaa *iiCl'li4jp>l.l#a41.aii *114 aatel>. ia 
ooniiidftrftA as 41» tamxmamt ot mil mm&mm 
Mft^tatft* , fUMaiy# taliaP*^ fftlwiUt iif 

ftf liiliiit mm 4i.fltaal.tiaa ia 

Maiaatei^ aaitatla «aiiia»i«i^ a««M»«i«^a» «f»il.tla 

far aalft m JLiai 4 aa«ia af ^ »iaal«»^ aaatmy. 
titan tlia aaai»iti»s jBatliiaaa ^ ndtBaaaat « 

And AAn1>4miin%iA ftAVAlnftni^ «i totaj aft ft»i a«10»lat®Jfa • 

f«ii 4 aiaaiitiira In IwBiira® ^ salaa aai ta®aai®4a af tartattaa# 

^»***^*PP!P^W* ^iP' ay .^ippip PIP PlPPiipPIPPW 


U5 




jms-& 


SOLjUBLMSBmJOi 


■tA tf tk* •rntPomt* >•*» ItifMd hA* •»• •■*«» 

lo ftii t|P9aa af «a^iiiia«3t,a»4'ii^iPP^^^ Haalt^^^^aftlaalfttara 

mt aaly a faw «e 'ai»,.#9if*,P| aalaa|^«t««a# 

Hat #f iiraiiittffft' ' 4ataat^ aiffiiaal* 

..:;h''-.^' ■ ■•' >r;# '-■■■ '.; ':■, ?'"■•' 








fkl8 Is 9ntry rsglslisr ia th» as It 

aomallj' storss tlis umher tsiiq[>orariljr liiiXs tlis sms is l»siiif 
snlsTsa* ^s Ssttixig IssJMitsr is slassifisd into tlis fslloiili« 
thres Vpss aepsndiag m tlis nsthod of smtx^r of tks digitst 
(A) 

A isTsir slMix^ in a slot oan mmpy soar oas .&f 
spsoifisd tsa positions aina^srod ooasssuti’vsiar *0* tliroii^ *9* 



PIG. 1-t A LEVER SETTIMO REGISTER 


sad tlis Batting Isgistsa ooasists of sttsaml isvsns 
(squsl to digiVsapasitjr) pisosd'sids aids* f^s nsgistsr 
is f Ittsd wltk s saassiiiag Istsir inisli viii trs'taiai ^ it to 
ssno* 






Pi6. l*3t A KEY80AR0 SCTriNS R£6»$TEe 
kfy nHl artlMwii V9gi9t^ to aovo* 


Mar tm Higro oxo fiimllaia.o mo^wpoo «0* to •§« 


CANCettlIsfO 

LCV6R 


A TCN 


on^orod $M iloplifod tliro«i||ii 







1*5*2 mmm mtxmm 


VhXa i» g^mvmlXy the Imz^gsal^fl^iietljr x«gi»t«3r im 
tim m^Mm mui la th* mm% iMj^tmnt <3it •Xk mm w«ll* f*l* tm 
pvmMmi. witii m 9 «ii 0 «lUU« Imy ^ %Mwmt aai if ib* 

(A« 0 «xl'b«d ia SttotiM 1*9*4} i» retatti ma fofiia»d»» 
tlw »iiaK»«a •«% ia S*I« it txaaafttvad ta t*l« 

1*9*9 

flila mglmtm mmaMm tht aiwlMr of taiaa of tiio opotatlaf 
liaadlo m& im paovMod wliii a oaaoaXIIas leaj oa lataa* ft 
oomta mp or doaa da|»aaiias oa iSkm loxward or latai^ 

larar Cdoooai1»aA Ja Saotloa 1*9*d) ia aat to •!> or •»* 

flai f*l« ia aXaoija proTidad alttt taaa . fraaasilaaioa 
waila ia 11*1* it ia aaaaXXft tat aot aaaaaaaailjrt frarldai* ' 

1.9*4 .iimfctIM. .Miliai {0.1* }t^ 

i*B* ia foaod aoapXad wltli 8.1 « ia aaaaally t^ratad 
OaMi oalaalatora aal oaa ta rotatad foraarOa or taiBwardat tat 
tla rolatioa awt to ooaalata* Qa aJaotiiaailjr oiarataft 


0 

0 

3 

4 

2 

1 


1 

~:=s::ri 


1*4 OPCRATlN<& ^AlsiOit 
aai^ilaaaf l^a @«I* ia rafXaaad If Wkm aat W$Mm Mmm* 

: ' ia''aof»Nilta«m^ i*i« im ffMt 'm M«t#} 


m&fem to oal tm vmXmtXm to F«H. (or X*l« or flio 


Is sa arrow or Mrk miioli IMlostaa tlis position of a olaSoir 

rr-r? i a i a. i i i 
I M. 

I — i 1 r 

H.R. 


0 

o 

o 

1 

2 


FiG- 1 ‘ 5 * POSITION INDICATOR 
In M*l* K«l« oouiits tlw tonsi of fto 0*1» tat ttm position 
idnira tlio ooaatlni tskos plsos is r«rlstio and is laAiostsd ty 

?•!* 

PH MMwmimM JMmwmm \wg§^ 


iittotifjt not ofton fonal on hand^^mtsd mmshimtft 
ttis dsTiet is fomtl ftoiiiis&tly on siostris oatlonistorsc ft 

jui ftifw ii¥ *#if Mftft jTiif ftftwipyiii in ]i#s« 

lillMli..,|||lltt Illiatl , , „C2Alsl»* 

TOnss srs s uBim t narxnps f omia m snom rs^mtnr* 

S. R. 


0 

4 

3 

4 (^ 

s 

A J 


1 


PI6. 1*6 DiCiHAL POINT MARKER 

KNii- 


miistir <m niolii&sn Is 

fittoi Tffitlt. s imr or Htn* y inHisyiiis tin roipMi'tsr to s ti psi 
In stoilioiiaii Isnir' i i i> -imiim • | ff 'tjin|fti|i(j, to oansift'. sH too 




ill 










(••• fI0S# 1*1 9 1*2 m»& U3}* 

^•3*9 cm* 

8t«raft« or Wm&xy Bogistora ara uaad altlsar for 
atoviog mai'boro oBloli aro r o glatw^ fro 9 &«Ei*lljr or for tlio 
atorago of an Intaxmagiata mmLlt a^oh ia niai In'lar at tia 
approjprlata point of eaUmXmtiiim* Stonga sNii^ialasv art 
mmfml and MaaiUgr ahooM ba (i) iinicad aitk my of ttia tbtaa 
baaio ragiatarat (il) oapabla of rataini^ tba oontant aftar 
tranafar ani (iii) alao to aaowiiiata totala* 




m aonO' aaonaiiaa laapaaiaiJLp jcajnroara tjpa;» for 
antonatia wdtipiiaationf an aictra ragiatar 11»S*1. ia proridad 
to tala atora ^a anltlpllar* ^ita la ir^ iMia)i na^ai 

for Mai.tipl.iaatl.on teit^Tlng a oonatant MoltlpliiT and S* S#B # 9 
ilka tba otbar ragiatarat la aiao fittad with a aanaaliing bap* 




A33SIK0 M&gHISIS i 


JUIAJUA^ Itf# W$9m mIw wM>WlSA9M^9m^ 

" ■ . - t' ■ ,. :. : ,. 

for aaaotaiilliig parpiMNM* tm adfantigaoitB for aiditioii. 

and aabtraatlon bat not aaab anitad ■im awitipiiaalioii and 
dlriaion* 

Baaiaailr an ttmtAnuir wmAism aonaiata of a S*8i»* Mjgaag 

’'1 . >' V > ^ ' V 

iMt aioit •'Mi w^m ill nA- i-^lli' -dtiiii'^MM ^USHl jid^ 

WSlm • twwwm iP iPipippi'IP mfm 





flila tgriM of moliliM hm a rntgimm 

m&A tlift AaaljwA iiuMOar i» 'dlnotljr «&d ijm@«llAt«Xr addod into 
til* totals logistor JiMt ^ pvossliig tlis mTm^p&a&iMg k^s« 


Rovs tilt auiBbsiPs srs smoa^od hjf k^fl^srd i&t# & 1« § 
md op^rsttng tks astikias cmss (1^ 0*R« fins or Kiiais 
Bars) tbt mmhmt is traeialSiTsd to f*R* Sisnltsnsottslir tlis 
mm%mt is friatsd on s roll of pikptst so tlist s list of ^Hio 
aoaitsrs ooatritntiiig to tlis total la f*l* spiwsrs la priatsd 
fosii* fkis tjrpo of waohiiits osa to asmalljr or olootrimllsr 
opormtsd* 


tlis aiai^yost soooiMtiaR masliiitss srs ssbO riMtljittrs« 
sad la sdditipi to sidlagt Mittrsotlag sad listii^f roooipts 
for oaslpisis ssa to psovldodi slao a liaitod mmump of opooisl 
ktgro art afaHttla iMsli will print odditioasl rolofsat v«d 
laftraalioBa alppiiidida tin list of naatara* 


tkoao nmokimwi irciPlaiti'iidPI' tka frataros of a 
oalaiilaliiig''«a«ftlttOf''iMWii^ i«%t and f*l»i mi 

ara <aiiratod Idf^ '^'iia4^iPiidi''0na^tii rotatad fteaiPAa or' aaiMin 


fli« m»t impeittmt «pedlaX to li* fmm& m 

pi#hiw ar# llte '*ba<ik %TuoBi!%v** CiiitKiuttw 02t 
tkm nmMmt of F*I« to 0»B* oir M«S«E«) ccid "otorago rogiotov”* 


1 •t* 3 nEUQTOTfiATXT <^|e »i*PMi- aiBiT^g#oifAq*TQ Tmaar flAtmtiAffifigt^ 


fko wmSA apiidlt In thoao ma^lnoo is Arivin on 
^sottio rntm* -fte ro^tlon of tlio aioto:r is govasnsli hy 
two ksgrs- **flms Bov* (forwsxA i^otstion) snA *'KIjieis B«ar* 

(xsvwrss xotstion)* ilMss nsohiass axw t^msA s«»i«^toAstie 
Boososs thm pvoosss of Airision iSf siaost inrsriaBijrf ooapistslf 
aotossitiOii 


1 , 4.4 - 


W Aatanp^ls MAitiwa sM gsBiiiSiitiyBO t 

Amtoastis iss ^ iass sto profiAsA witli Wlm snA Minas 


Baofs tofsttisr wltb s Ispsst»B<m Bspsst I^» %i tis Ito^fsst 
positiottf s imaiBon in §•!• is tsansfnnPsA Asstag^tiwAlar Into 
B*R* 'on tlit'AopffsssInc of tlis flas w Minas ion* 





’ flisss MMiiliiss mm f ittsd vitM s ooiasn of "Mira 

vtdL 

isfs** fits aaltipiiostita is satsfsA Into S»t* ss asasi snA 


tin mitipiinr is fsA tlaroai^ tm %$m lajOssfiA s digit at 


s tlnsi . ss sssM Algit is sntspsi iftn assMlJii osrviss oal tin 
ssmi^^siiAiin^ snAttfUnstim mi amm mm position so 
■ ii # tf ia i iahi •■tt.istiiiitifcii* bss lnMiii/ Sill Ilf i'A- M«E« stoosAi lAn ifsint 

tin mitiilist mA ^ " . 


CO} 



.Tills mass & 0 «^«rat® group of %m ]c«j»t ' 

•uprsBgod Xllco & sotliiig mgta^Tt osIXoA Tli« 

MMltlpIlottOd is ontorol Into S«l. tnd tlio watlpllor Into 

fhoa m "Itoltlplj* Tmy is ioproeooit tbs ■KatipXioalloa 
is 4ozkt aotoiaa'IioaXXjr* 

W Wf33mA* 


fhXm mpp^mem to bo tbo moot poptilfv ogritom* fbo 
attXtlpXior 1« first smtorod into 3»1»| omd doprsssiiif s 
b;«3r (ofton asrltod "X”) it is troasfsxvsd to s soporsts 
rsgistor (osy flis msXtipiiosiid is smtssrsi Bsmt# 

slso into Stl«» sod by dsinrosaing m ksy (oftsa msirlcod 
tbs two imsibsrs srt msltiplisd and tbs arooaXt is stotod ia 




Zb s3Jl foxas of omtosstis snltiplisstioiiy posit its 
or asgstirs wiItipiisstKm is slwsys possibZs» si^ totals ia 
?•!* may bs ooowiiiilsdt if roSBlrsd* 



fbs iifidsiid is snlsrsd iato d«I* and by d^j^sslug 


s •Biiridsiid Bitry" Xbyt it is trsBolsivsd mitoisstioslZy to 

or 

tiMi sslsstsd position in fbs ditislHMi Is sBtmd asst 


into tbs S«I* and dsirsssi<Bi sf '^s **.Piftds* Ksy oiatsss tbs 


asobliis first to itos mp sod tbsm to difi4is« lbs tootiMeit 


sppssr log io n#b ft 



mt end Ins tm asln sdTsii'lagss* mm'ly 

(1) Ssgatiirs tom^Tm displ^jrsd as soi^Xsss&'Is is 
f«B* saa bs tmmttxmi. mt<»iatissi2.1|r to ’^sif ooxrsot 
BM-rl..! «!«. \j„ 8..tion 2.4 » - 0». {uO • 

Cil) fbs fzoesss of "ohaia BaltlpIlsatioB'* fs 
siiq^lifiad. 

(b) AafeaaaMo S«iagim Ixirastioii of iaiiaga Boo^t 

Botb of tbsso OBsrattm t $axtloalAi^lar ssofbl. la 
8tatlstlos» oaa bo fsafoxasd bf daisfoasiag tbs ooirssB^lac 
kafs* 

c«) 

If a aa^iiBS la baias aaad to aoaiBiiiXata mam of 
BYOdmotSt a darloa la atallabla m mam aaeblaaa wblali will 
aaaovd tin ambaa of pxodaota that bafa baaa aatavadf 
W Stoaaga t 

11 baa aAraady baaa da^sibad la iaatlaa i«5«9* 

Xatirodaoad aaaastljrt tbaaa aatoastla alaatilaallf 
oparatad daak aalatilatoai bava atavaia aad taaaafair faalliMaa 
yiwd la addltloa tbap* pylat 4bLa aasalta la a aaoaav alallaa to ' 
llal^Lad ajifitilaii ^ . 

U4*i tMS&WMM BiiK 

aiNMi taa 0|p0fat<MP*a iwllpi of tiaw tinaa. aaa aiaiiiay 

1|# , ippIpOwH^iyp lllblllflpPPMlSI^^ mwmm #llMiiiPJL.illlwF liH IMil 


oj^ttratioas art don* at alaetaroalo ai>aad mi t^aa aaalitaaa 
nazaalXj liaira alaatxoaie display i^tma* 


t.5 mMmm my bssk OAiofMgoRs i^ 


Iftar tka latxoiuatim of tba fitwt aadafa iailc 
aalaiilator la tlia laat iaaai* of ma last 0 aatov 7 « thoiiaaiiia 
of iiffaram typaa of daak oaloolatora mmifaatitaai Oy tauairaia 
of aamfaolwiFii^ oonpaiiiaa all oraa t^a wmM karv 'kaaa 
iavalopai and offavai foir aala* A tmr of tba notabla and 
fopilav i^ala aira liatad tealow* 


Kajrboaid aattlst ragiafaa* limd oparatadi o.i#a<^tyi 


T * T * 14 

Coapaoitj of a dai^ oaloolatlzig Maohiiia la axpvaaaad 
aai digit oapaaity of x digit oapaoity of M.B* x digit 
oapaoity of « 
t. lioaaTiisa* Jlodal IttQt 

£aY«r tgrpa i«H«» Band opasmtadt aitli tsmafavt 
oapaaityt If x It z t0« 

S*I* mi Ha* a3ra fizad and f«R. ia iiiift^a« 


liOYaz aattlag zagia^taZf )imd opoiratadi oapaoityi 

It z • z 

‘ W9m INiVUilWrf Widw V&lltt 

oapiO'lliiri '%% z f li li« , 


S«R«y tuXlyr autiaiatiie «liigX« 

doullltt double If tnoDofoirv oopaeltjTi 10 x It z 21. 

Kojlmord @«I«9 fiai7 aiit<^tSo oiiiclo loojrboikzdy wi'^ 
tzoBOfor and otoradOf oapootfejt f z 9 x 18* 

fos kmjf 8«1«| full7 oub^Batfo oia^o kOTboavd# with 
tzoniifor mM vtozodo* oejDaoilT'S 8 z 8 x 1i» f^o S«l« Sx 
fixed while 1!«R* end Y«B. axe loeeled tdfotez on « noirinf 
eaxrifige. 

s. »8d«i. oi-H i 

Mb k*7 3JI«, ■■ni B lly ^•ntada YvHft end eze 
fixed end @«B* ie sofehlot oepeeiiji 9 x 8 x IS (welihi 14# ihe} 


Kejrheexd i«I«t eXeobxleaUjr opexwtedt eepe^'lf* 
to X 10 X to* 

Heoixonie eeXoiiXetorf fdn leegr 8«l»« 
floating pzlnt end olgiif eleotxonle diofliirt oapaoitft 
10 X 10 X to (pliae aign and daoliMd polhl)# 


s 

ieeoxding to the infoixaitioii iraeeifOd hj the anlhort 
iwlf ana ^po of d^oalealaiift Yaalt 01*l|f la mia la 
lOadia whila O'lhw lapoxtod iaid|^.,avt a^IXihlo fear aalo trm 

INittpnillAA 4jyii Ji|Mi ifitf IMnI 

othaxa* ■■V'"' 


' 1 .$ m , s 

m MmmMm* 

uhIUm •« i3& mti^ iiadii«tri«13ljr adviiiMS 
eomtiri««t la ladla lOitutroolos lias m% ss tm %•«» t® 

]>3jgr ® sj^paifisaii'l aoXs la Ilia girortli aa® asartahatal af 
laAaalalaai ^1 Hiaza ara aaaljilsdcaabiljr alasa alipaa af tia 
iaaxa'salag lai^artaaaa af alaoliraiiiaa* 0 m»aaattaa‘i:i 3 f> la apila 
af tiia faet Hial aa alaalaaaia das! osl^aitXataa daas aa% 
ao^fiata at par allli it a aaoliaalaal. aauatavpaat la ira^at af 
aoatt its alialaa pacavaliad baaaasa af tlia foillaalai sdvaatagaa 
sad salaaaal 

it) f^a pa^fioaa af daai^aing aad davalaplaf a daak 
aalealator tbail aas la asaafsataiad ladigaamialjr ia ta lialp 

f! tlia aaaatigr*® aatatitatiaa aabaaa* iltliaii#i it vsa 

ool^f aaEtiaaai ta tlilalc fiaat aa«liaai»al 

. axa aa aoiwcni» jrat tfea idaa faiiad ta fiad favasa ttaama 
■t«i»8ailaai aaiaaiatara a) aaad llga aad tixtuaaem 

t(9ffatli»a aitli h$^ ptmetmim aa ai t lal ag and paapta aad t) aaU ' 

' 

v faa a iracalaa aalatananaa iila ailiiiCf alaaaiait ata« aad^ ' 

n 

I frafoaat xapalrt tlw lattaa aaadiag attaaliaa af aa aiq^xt 

' aaaMaiat* Oa tta atli«r laaeidt alaatvoaia aaiaalataira ara ' 

' ' ■ - , ■ 

, fairly aasgr ta faMlaiia ma tta aaaaias la daaidaad aaft it 
mm fait mat ma faat dafalaplag alaataaaiaa iadaatjqr am da 
tlia |aa oaafidacitijr aim tta taaMaiii kaamaa alvaai^ aaailalila 
la tlia iH h tiii tti Tti' 


(ii) oaXeula'Iwa at* axtrAMlj fa»t 
in doing 0«louliitinna (oonputationa ana dona at alaetxnnio 
«paad« altttou|d> like total timo aa'ving i« not anioli tooiMioo 
a eoiuiidiratlo portion of tim In takom ap %jr 

of ontoring data}t xoliabiot pnottgr ooaiMiot and 

Mta^oaa* 

(iii) Haotnonio aodaXe liaTO provad iroxar popaXar 
booanao of mmay a ocnrtniaiioo to tkm oporator (o^g** oaogr 
noadiag of langa digit aXaotronio diapXogr afOtOMi Xi^tnaaot 

jAMi' "ibiami -ifiMa'iiiiak -^kik'aiMHydBil(idluia..ki^ aJil^gihk \m iJhi'M 'H aoioLgHai iv «■ alaiH,yia' aV , JflU .^/.. ..Jilt' -lUl i 

ato*) and naap^ an oontra laatiiio UJca Ukapaaaod tranafw and 
atorago faolXitiaa* 

Cit) <3110 aaafnX foa'tena of oXoetroola oaXonXatora 
la that arroraX oonaoXaa# ahioh nap ho far ronovod from ono 
MOthar* oan ha ooimaotod to a aiagXa aXoo^ronlo paolMgo 

lpi!P0#tti9XS|| xlUUi mmm WMmlmw lttlWlfnil»'iyll 9i(flJ|§p ill 

tho.ovwTiXX oost and nap proto a boon to big offioaoi. 

haa to ba talom aara of bp tba opmitor hlnai^ ohi^ proa«ita 
aono dlffioaXtioot an oXaotvoaia doOh oaXotiXator nop ba 
daidgnad with fXaatIng point aritteatio* 

Cti) finaXIpi tha aoal wbioii wtmm to ba a bit 
high at iam pnaaant Moanlf la anra to aono doom with tha 
datwXopmnl of intagnatad olnawit taOhnitnoa In Xniia* 



Ikt fA Sm mi* to dtoiiB * 

Mull d««ik BRolitiMi to ^mew <’ttt fowr 

fMiawnttl 0|^'Vmtlw»' odditiouf «atttft«tloii»' 

Maltl]>lio«tioii moA diTinloaf ullli so flooting point Ci«o«|' 
Intofor nodo opomtion only)*' flw olll imm m 

oa^iAltyt' $ X $ IE $ tAd lA ontonotio' dioploy iyotoii* Vo 
pilatiJiv fooilily' to Volaf onvisoiod «t tlio noimt* 


jA oiWi'iHp *0 oowy out mso smiiosmp^a ousj^io opiupotmiuiiii 
onlx Mumo vo&lJKtoifo ozo noododt tXox oxot 

t« smw vmiafxs C9 «r 4 « I di«ito oi^ity 

t« itamKji wmiR c?*x*> « m 

It MVIVIf^lW iiffXVa IKIIVfBl 


i|x ii s liiit ♦' 


'-JiiiiiiiiL’iiMiiiOi .r Jii^Adiiililii^llil^ liililiBiUiiiiiiiik jdin »iMau ..^MkViiiMriii^ bool tlMt ^MipBiiAjdttk' .m dlidiik M 


fVo tool poooitlo otono of pyooddlng output of o 

H^iMC IJI iPklWilA QS 4 ^^ill 9 r* iPil iHilpliiMMiylk 

ooloiilotm tlw v^lotiaro oro dJbn^lr dtopRiiyod tlnroiii^ 
jeoooooti.’fo oindOMi i oil ot o tint ooi oildioiit inf oxlVNi 
oiEitiiyMia. lot tlilii Hilt oiMNIldyidyo In OlOOtMilO OidLoiilotii!*o« 
oonotfoto dHof^Loif MHitoiii hoo to 'VO' oiOftOod ajeto In oiAokf to 

IWP^WrJBffl^iWP.^IWP I Wm^lWw, ffWjPPWIr'iwIlliy ™i^|||p wPp^oPppf dpppm^p^pr j|i|p tWt W" wfo ^iPPPP^^P" i^FPSP 


liMt mm ixmrntA ®f miim dlipljgr waif pmt^ •««)i 

Trngimmvf <wily it ^a«mX iiipXajr iwlt wUX hm M 

tlMi eoutrwi of m part iouXar oporatlcoit only tlio Sooixod 
Ittfozmtfimi i« dl»pXir*i at oti^ stop of txpmmttm awfmtioolXjr* 
iXX fho i^oXoTioKl dofaiXo abtmt fho iiopXojr ogrofoii 
to bo wood wiXX bo diootteood.ia 01lftpto;^»IIX• 


mLmMM m&mMLMmm, mM, 

mmmm m mmmmimmim** 


mmim 


Sx* ?S 4> t95t aft 

1 . PEBS8 "OUll ^ fbo oalixo aaolilai io oloaxod owi 
^ diopXogp igrofoK is fimiod 

t, XaiSK 7S * 72 t9 OBtorod twfo m S,a« |o dispXopod* 
f, tWiS • fist ooafoat of i,Ba Ci*o«» 7t) is sddod fo 
1^ isiBtweit cdt P*l* Ci*w*t * 8*1* is olssrwl •>>' : 
F»E«i ooafsiaiaf CO 7t} i«o»t Tit is dXi^XsTod* 

4. IBBBX 23Jt * 233% is owfoxod iwfo @«1« « StK* is 

aispiiyfwftii 

9* fl»li « mm soatoaf of @.E. Ci«s*f t95f ) is sddod 

to tbs soatsst of f*l* (i*o«t Tt) « d«B« is oXossod * 
F»I*» omitfUlisg CTi O 233%) i«o* idOfi is dit^Xupod* 




& tis iKfOiSSs of SMldSMitioota too distiMHl OsSOS 

SiMtiMlf 


(i) of m somlXer wmhmt from • 

gvoator mimh»Wt glYlJig ri«« to a poaltlva difforonoa aad 


{ii) iHaatraotiaa of a largar aymiier from a anallaf munl»«r» 
glvlms riao to a B^atiaa diffaraacw in ttm ooaplamont form 
(tan* a oonplaamti a<g** <**551 in ocm^laiainl fosaa will tea 
99649) f botli tliaaa oaaaa wHI ta emiaMaraA mltli apjiropriata 
ainiMpiaa* 

ilil ...C..il. I 1 *. t551 ^ n » 

1 . miss MW* » mttm Bmotlna i» aiaa^aa 

ana tba aiaplai' agratan ia tnvmad on* 
a. mm a551 « t551 i* antarad into 3*1* «* S*l» ia 


iiai^^ai* 

5* mmSB •*!*• * fiia aon^tfl of 3«I* Cl«a«t Wi) ia 9AM 
to aontaat of ?*&« Ci*#*# H) « i*l» ia oiaavaO* 
f»K*^ oontainiai (0 a 2551) i«t« 2551* ia Aimpltig^m 
4* IX&SX t2 • 19 ia antaaai inlo 6*9* ia Olaplagrad* 

5* flBiS "•»*> *• flia acmtaat of s*!* Ci«a# It) is ant'toraataa 
from tlia aontanl of ?*1* (i*a*'2551) *» 6*E« ia 
aleayao* ' 9*1* * aontainini (9551 «* 19) i«a« 9459* 
ia ii^lafai* - - 


mmJMl* »». 19 • 9551 * 

5ama aofitaiioa aa in 6Ail Ci) ia foiiaiaa4i tin* 
t* tii$6 **0£Wyi itt* I 

t* mn 19 I gomapmiiitii lanatlana hmm 

5* fiMi ***!•** , , I ^ alipaiiiir lawi Mcpiainat^^ laaiair 

4* lilMil 9951 I iliiaa (i)* 

H-Ji ' ' ■ ' ■ . ■ I 


+ ■v 



fr tile eubtralbiad 1)elitg g^«atel^ tbaa tbe aliiiieaii 

f.E. Aieplejre lAie negative reaiilt la tlie form 

Ci*e*t 971141 )• 9liie ie ladleate^ aa eKbef lia|k* 

la evder to get tae aeeult in me noxmal foxa» l»e« 
•*t4$f» ea edditioael kegr bee to be preeeei* 
i. PiJS^S •HSSMW* • mm eittteiil of F,». (l.e., 97541) 
ie aea4 lato S*B* -» Ftl# is eiesrei » me ooateat 
of S*S* (l*e*i 97541) is eabtaested free me fl»nti«(|. 
of (i*e*t 0) "• 8*H* la eieeasA • f*I*| oeatsiaiag 

me reflaXt la me aomaX foan (i«e»« 1459}^ la 
aieplertA ^9li a aegative eiga* 

C fbe abOTO aemo4 of fsetoring ie based ap<Hi tbe 
sii^^ feet tbat d^ble eom^^^i^mtiaa. of a aiiabar (i«e»| ' 
takiag me of a auabar ia me eiaipleaeat f»m) 

gives bask me oalgiaal asaber )* 

Qm WMMMMSMMMt 

Bx« 7i Jc t51 • 

n ItliS «0MA1 ^ mm satire aaslUae ia id^earei sad 

tbe disi»iigr siratea is mreed oa* ^ 

«. nuM 71 • 7i is eatered Isio B*% • ia# is disblioreA# 

5* fXSiS “r* » 7t ie reiaiaid.iaaisturbed la sa* sal 
displefsi i«8a.« m wide mw&r to aeoeet tbe 

4# XVWt tit » ill la eatiisfi^iale X«S.a* « Xf9«l# is 



!♦ ■ J^imm - flit plam ftad tiat 

pm4mt 1» ttomA U f*l, • 3*1* mA art 

olaaiad » f.£» is dl8pa.agred« 

3)« 

@ia#(i iMi ifliNi'liag jaoiai't is ^laig maaidf otyvlQUiilsr 
tilt dlTldtni oKuit gmmtw ttm Airtmr tnd 
tilt tijiotimt at mil at tte rtntiiidtx> tvt tf inltrttt* 

i*t«i ^otltat » JMIO 

lx* i2f§ A t| • »^»4»atr * IS 

1« 111133 •OIXUI kW» « tiitift aatlitiit It <attrtd 
«n3 t^ ditpltir tjrttta it taimti on* 
t# IWm it^ • 8t^ It «itt2t4 lato BM* • 3.1* It 
ilt^agrtA* 

I* »is8 • Hit ottttt&t «r 3»i* (i«t«t mw) It tiita 

to ^tt titittllt of f«l* Cl»t*i 0) * 3*1* It tlttttl w 

f*»,, oQiittiiiiiig CO ♦ 829 S) itt* mm$ It aitiiitytt* 

4* WK ts «• ts It tttt»#a Into 3»i* » i«i« It aitpitarti* 
!• IKESS • flit aitltion ttktt i3<«tt • tilt 4i<»tlMil It 

ttt»t4 In X*S#8« rnnii tilt twOnltx It Itft It t#!* • 
3J[« It tittfti •» M*3«t« It aitiiia^rta* 

4« wmu •nanmw • t,s»» toiit«i»i«g ^ vmtMtt, 

wL9SmKftm^ 








^ UixA of miM aoxsoUj* Ofl^liqroA la 

digital oai^atosa $m fairl/ oon^lax aad o«li» foi* a faat ^ 
mmvy aait aad a aoaplleatad aoatirol. igratwai fat ita aaa ia 
aa^mia aod advantaga^* altd w%&m& pjtogrmmm afatat.laa aai 
fair larga mtmm af -iafoimallaa* lat fa» dM)e aaiaaia^aaf 
idiara t^ tapmta ara fad diiraatlf «id mlf four taela aparatiaaa 
Isfdiiijig auflili iaaaaa aaoaat af iafaxaatlan ava aaadadf aaa at 
aoioptitaa tfpa .aai^aatia ia aat prafitatla* laataaif a aamtai* 
'trpa 'avithaatia ia^a to Oa fairif atxaigbtfamvaad^ wiat 
auitatiOf axtfonaif aiaiiia mid in all fralMiaili^t laaa 
aa^panalva* It aaa aaallf inaax'parata tlia ftmatlan at 

oomitlJig 0^ d<ani« Oltiftiiig latt a n d vlgOt §bb& laadfag ixkr 
fhM aalf lnf^iixl faaatiaaa saoaaaazf tm aai^las aat tlia 
t&m 'faManaittal afaaatlaaa idT additioBf aalitraatiaiit 
wati|»liaatiaii and di-fiaiixii M a daafc aalaalatair* 

Sliiaa Hit dwilE aalaali^^aira aaa diiraat inimt g«l 
aa%H&K to taaiaMKl kaattof aratwn# itoraaa no alaatfoula aaoailaia 
tiamallf ^^avataa l»la«ittall^ aa i««a dtalsdl. mmSmt ofotaii 
Cfaaaaiit art iRalt^».a*i«f titftaiiltiaa In a<Mairia« t^^ 
^avdira«ai l«ia laMiitlMtf # MiMoaitf af mim a 



m% 9 mes» hvim ©owrttd frm om ini tt »«4 

m&9p% m »»l>imflpy eod«d mmhwt aymtm tfant jUi 

fm dlrtot mM i»itiiit«iiitoiiii 

AgfilSi iKOlllMit iui In dlgita^l In 1ili« 

|ir«»«at 9*« msMtlmntfttioik of am^oro will m% U 

iiOfldtNS to fooiXitat# stittihMitiowi on o oaiiBt«r»%po onitloMitio 
Urn boon pro^oaM* loaoo tlio uoo of aajr •olf-oon^l.WMiWtli^g 
i^io UUbo 1x 0000*3 or wilX only ppoooal InoonvMRiiOMato# 

flNio 00 no ofooiol fooHitiit oxo ftoii«nio« froii tlio ooin^ 
■grotoof tlio soot olHiXo Bcm OotOf i.o«t io 4ooilo0 

vpm oo tiii boot oboioo* 


It 1^ ooXX ItttOiii tbot ^o 14 1 to o am* 

onpor oliiolciitf ooio bot tt Oan bo aoto o MOfXo^oxvwr 
iotootiof Mo m *oAi yority**) br 

oitliii a voinaioot bit to It to • ouito^ w^« HwofWTt 
la tbo ]iros»oM ooiaator typo odpitiiaotiai tbo ootloi 4 too mot 
ploy o irtxy ol^nifloiMt xoXo oat obftoiaaiXy 14it pay*off la 
toxMO of taoyoi^Oi roXtbbtXtlir otXi bo o# XittXo ^<1 tiM 
owAotioroblo^oMiiMiioiKl tb tool to talroiiioo yortly (ioo to 
lao«o«oo4 bit 'OoiPoottlr ^ irogiiiMriit ot«« ini laritr 


oiitdlciiif oan io» tlat Idea 

of obtftlBtiifi poxlV imtoxtoilioi in %• proooiit 

woiic oltlioimcli it o«ii bo istrodooed hy tbo baardirm doo%!ior 
oflor«o£do» if found dooivabiO'* 



mpttts to tbo doak ooioitiator wllX bo fod by pstooiai 
tbo oppropriato koya on tbo oonaoio (aoaoraia for datat i*o«t 
nnabora oorroap^iiNIE to oporaado, («id otbora for omraanda) 
in tbo proper aooaonoo (Matod tindor dootion 2*4) aaid for 
oaob proaaiaf of a k^t a atandard ^ilao ia aoodod in Utat 
iino to bo mood for ^^o saobini oporotlon* fbio oaft bo 
aobioTod oiKpijr by nei^ a mloro^avitob in atrioa a 
atandard paHm. daaaratari bat tba aao of ao naagr palaa 
ganaratora alii fioo ilaa to inoreaaod axpanaa# hoiip* 

Idantiaai paiaaa and daaraaaad raiiabililgr* Xbataad » a battar 
natliod aiii ba to me m mmtreX peXm ganarator for all tha 
ki^a and two aianltanaoaaly oXoaiag aaito^M' C^^^drnally bo^ 
op<Hii) par aaoh kif# fba emem hm boan illiiatetod im 
foUovliii dlagr«i (tig* 5*1 )• ' ■ 


PULSd ourpy 


CtNTRAt 

n)LSt 


T6PH»N#wL$ - F 


iNTd- 

dlRATOft 


s-i .jtMPOT system 







3.3.1 MEfHOli gg fHi pmiiiiB g TjTQi Mfi Of xn 

mo mk;iBfmu » 8.a> ugb 

SiiiQ« «• A«oid«(l upoa 8«»4«2<-*t BOH OodiBg 

(Saotioa 5*2) t aaoli Aaoiiml. digit i b«ftre talsg •ataifsd 
i&to !S«E» (0rX«3tB»)| Bm t0 Bt tnoodcdi lat# BOB 
O04«* Afl#r •iKiOitQgt mppgtkpTiAt9 iogia la adopted ta 
eBit^MXlJia thm digit pmp^vly (i*««t titiiar to 3«1* or to 
K.S«E.)* fig* 3«2 illuotrotoa tk9 propoood no'&od of aumBor 

-An..— ijj. ^ ^1^ 3fe||ic jgl^ JB Aid 

#1I1|X'^ Ul mk^^m * 

flio foUoiiag points oBoaXd bo nolod in fig* f*2* 

(i) $«1« and lf»S«B« Boro not boon dramn oonplotoXf 
and nor lioiro tbo intoroonnootions and Xogio arrangoaont 
botvoott tbo IXiiMrXopa boon ^oim* OnXf $ fXip«>fXopo in oaoli 
'fogio'^rt oorsooponding to firo bits at tbo onttona right, 
bars boon dopiotod for tbo pnrpooo of ilXnotrotion# 

(ii) Blodo<^opooit'Or*l}iodo CB«4«B) gating bao bowi 
oapXofod for 'Mggoring tbo fXip«fXopo« 

. Ciii) tbo Xomilo .£g and aro eompXnaont^ 
and for S«I* to taba in tbo ontxar» Bg abonXd bo at "noro** 
Xor^ (B|- boing at "ono* XoroXt diaabXaa K»S*1« to aeoopt 
tbo oBtvf)* SlnlXarXf lAon Xi^ ia at ^mtl" XoroXy 
(and not B*R*) idXX tabo in tbo digit* 

■ , . -f 

iXtboiBA art nofMMX atandard natboda of 









dls|)lA3f iteil® on# or %m «ib& 

1 «8» mcptnftlTtt dispitgr* em b« developed efterwaarde, for 
prooeat anell wmuhSm it vea deeided to oae IXKIB 
iaiioator talMi diapiagr aa a ftw of tbam aro in otoak* 

IWOOt iadloator tuteOf oTallable in oltlior iKUMrio 
or Qoaf iioraitieiis » are M eiootroniot gea* 

fHIed ooM oataode diaplair devi^a* flai m&wiM talwa 
(ahioli are golag t® be need witli tbe preaent aaeliiiie) 
ooneiat of a mmm enode ani tea iadlviSiiai aetaiUe eatbodea 
udiioli are formed ia tbe alii#e of iMerals (0*9) « • 

fbe ^viee operatea m Ute priaelple of tba alapl.e 
tea diaoberiO dioda. Applieatiea of a aafative voiti^ to 
tlia Mleeted eatisuode eXeaaat laltb raapeet 
oaaaea t 3 m gm aroiaad tbe eleaeat to ioaiae aad glm aad <aiir 
tba aeXeoted dbaraoter la vlaibia ia tlie eonuai vieviac area* 
for ^eratiag Him KHH *10111080 traaaiator driver 
«d.reitita have liaooae ^e moat popular 08*^104 beoaitae «€ tha 
availabiiitf of ioe ooart liigli broalcdoea apa tiioatiatoro* 
ftXXIB drivor to^mioiiit eliioli aaaa pre*biaaiji«t ^ wade 
poaatl^ tbe aae of treaeiotore eitii a ixroOlidoea voitago 
aboat 4(b^ (arooad ii eoita) of tbo aaataiiiini voltego (idioat 
170 volte) I tiM OV traaalator io operatod ia a aaWiratod 
ooalitieit am tbo Off treaoiatora ia a baek*blaaod eoaditiea* 
Hg* 9«| Oboea tbo i^imtiag oiroviit armwgwiwi 
for a IHIB mbOf i*o<^'t a mis tabo eildi ita filXli driirer 
m><wiliiiiig mvmgaawiit (bdyiwiiitig mil ba' diaaaaaad la tba >vext 



Bu « -i-isxjv 



NixiE tube with associated circuitry. 



fig* it tlioiiM h9 mfA timt Cl) t3m mUm 
gnfm mmA a p a tmelatm mib a Mnli Saddam valtaci 

Trntim C»®»® n wit*) and (11) tli* Wltag** laAl*«t*i 
at diffdwat palat* aw Juarl aatitwxj* 

*4a1t MmMEsMw t^ 

Sia** la til* paaswt waiaat appllaatloaf Hi* wt* 
of ohae^ of lafBxaatloa to b« diaplaj^ (^^^ oloak ^ 
fw<|tioao7 i* ord*^ of $0 I*/s) mU f faotor thaa 

vHat tlio IZXH tutoo oaa poaaltljr atand (alalm iiailaatloa 
tlao 1* of tlio ardor of a fow toa^a ia a alUl*oooad)« it 
*111 to doalr^lo to liaw tlio IHII tutoo llghtod (loaiaod) 

OBlj wliaa data i* to hm otoorwd. It all otli«r tlao* tlio 
dioFlaor iboald to dadiaMtd owa ttei^ tiM porli^wl 
oIxmlitxT «0|r otHl to aowwilatlag data* 

ttaatiag oaB to aoooo^lliitod aoat alaiiljr tj aowl|r 
laoortlag a i^oludiloal owlt^ la ^o aeed* olwult of tto 
tato* itoa tlM owlt^ la oloo*d» tt* ftH auiijilj ^ 

i^pliod to It* HXH tat* aaodo* Aaoiialag ttat lapil ififOwatkai 
la pwoont oa on* of tto oattodo* of tt* tatoi i^m oowoooondlai 
data will to ilapliToi* 

UootrwBtla aol^od* of tlaoklag aw also a^ilowi 
waSlljr* lot It 1* tofoad ^ wope of tto inrooii* widi tg 
ilaouoo atoat a faftlaiilar to^kmlfiiOw Howotort la tto 
oitaiatto dtapoii itr tto dloilar «ara,lMa Cttg* 9«#)f a Sot«4loa«t 


mm ^ mmS for eojxlrolliiig tlM voXtogo lorols 
Moodod for OXoiBykliigi Imo boon JUtoliiiSod* 

f%. 9*4 iilos'lriitoo tho Mtboa of iottrooniMiotioiio 
Of dlfforoiil blooko for tho Oioplsgr of a siiigXo digit (out of a 
total of fiira) in aogr of tlia tlrao rtglatorot irla»| S*I*| f*l* 
aai lC*S*ft* Xa tlia diigrat 

(i) tita toobaioiia of raallaii^ blaiildLiig tiaa not 
,:^tooa iadiieatod* ioirofir«r» a eoavoatioa la adoptod tliat tlaa 
BUOIIW ^oiaM ba oat for blaokiiig. 

(,ii) for tlio diapligr of tlia othar foor digitap 
ooaaaotiona abouM bo axtaadad to tbo otbar four HIXH tubaa 
'froa tba appropriata point a of tba tbraa ragiatara ani eottrolliag 
;:|0li|»*flepa« 

9 ; , (iii} tba raliQra aboim in tbo diagran ara of S f b f 

oloaad txpa* 



BTimT^T w mm amwa. 



Bismx uixt 

OQIISC;?!!} fO 

UISflAT 

wJwiWIW 

JSOXOAfZXO 

Mm 

'SUIT'S 

@.1« 

iNseli 

i’HJXXB Oi 
IXOKIAt* 
180 Mm 

*• Aroitigt/aramoiiat 

Is t, m3 * n 
t • msm m3 
(•> iHMi: a 

S*l* 

4 00009 


(1i> IXIHX 9 

Q O 
@•11# 

4 oooif 


C«) iraix 4 iwmm 

i«l. 

♦ mm 


•Btsgr) 

(4) OlilAB 8*X« 

@#M# 

* mom 


(«) myc t99S 

S»l. 

^ m33 


a, wmm •+• 

lif> w 

Jr #.llt 

^ mms 


9. XXMX It 

S#H« 

* mon 


4. ftJXIi *♦» {©*■ •-•) 

f,X» 

^ &3m 


mm if ,• f If ^ 

4* 1®»S ••• 

t*l» 

im 4 oasst) 

4 fTIIS 

mxM 

p« "JKffw# ^HawTUK^t 

f«l. 

» ^1801 

Mm 


i»l* 

* 00095 



X*S.I* 

^ ootti 




4 05925 


M l^PWTiM ITlIit 

V • sUfAM^Pl 

fa. S29» i » 
t. Ron *$* 

Hgk 

Jr tilt 

i* 0Wf9 



S»l* 



4« fXtWI "p* 

X«$«It 

* 00960 


j/mmSiS^ 

HHDHi 

Qgglllllllll 






mmm *> ly 


4.1 jmm mwmm zmiBfma m &mmm fQ m 

A 4 «» 03 riptioii of Hie ofinflguratioii «ki 4 

fiiMttlcnui 08 uttlX «« tht bXook dlagra ropiooentatioi of tlio 
iFoxriOtto 7<i;I»t«x»8 wm& oomxlers pxopoood to tie need for aeoidoiriaf 
tbe operetfOBO of oiOitiOBi *oOtraotioat smltipliootiM aiiA 
iiTisioiif 18 pvoTlded 111 tMfi eeotloB. 



Cl) .slliiA!ly!K.JBJi«3fcS. .Vi§.aliAi.* 

S»B. l8 8 $«4ldiit oapaolty ring Vl^ (i.e*» tbe tall 
fetdo Oaok to tlie soatli) aiilft regietMr in etileh Hie BiMberf^ 
jj^to to tile desk ealeulator earn to eateired* It le pronrlded 
wltb tlMi faollltf’ of 9readliig-*lii tlie eontent of l.E. M l^e 

-S 

logle bloft; dliiiipnoit tlie 3J£. irllX be ropToeented as •bom la 


fif. 4.1(a}* 



READ* IN 
4 - 


ENTRY ij 


Rs 


no. 4.t{«) xsMX suraw BBimnuiiM or 8.b. 


(2) MTOQf 

fills Is a sHiffAixi OASOiO)Bi» imw 

QOmfm Hsflat ijaAtwUmX Input gates pfetiAed for tlie ttm 
Aes^e spiDtemi so tbat a Algit (in faott tin eosrrespcaiAltil 
msilier ©f pulses) ©isi htt eatereA at anjr oom of tts ooieSf tensf 
buaAr^Sf tliousanAs onA tea tJtoitsaiiAs plsoe» fhe aolHial pltee 
of entx? of tlm Algit Is AetemineA fr^ tlis resAlng of tlie 
00affii»-2 (AesoriUsA ofterwaMs), t*»# la proflAeA with 
resAIng-la faoility. H«. A.lCh) shows the bloeh Alagras 
representatioii of 



mti Ajj, A|t Ag» A| «iA A| are the oatpwl lewels of the 
Aioie aatrlx whleh AeeoAes the aesAlng of the for 

lAwa OOHSflB-^ resAs 0 d 1 I Ci*e«t I) oulf A^ will 
he »oas** so ^t Alfit sntsf m f«», will he «t thowmAs 
flees. 


(5) 

u a S«4%lt Ilia fflE ilXIf naXSSSMJYW* 
Qkmmm m Mm QQmm in iiiiei to tuo 

took oalotilatiir oaa !»• oatorol. It i« «loo prorMod wJili 
«oodiac«ln faollity and it® klook diagrasi vo]irtt««nt«tioii is 
ahomi in fii;» 4*1 (o)« 



m. 4«i(«h Bi>a0K maBAM wMmmmmftm m ».a*K» 

(4) . mm, ji« 

It i® « IMUm DOVK aoiUBI vtoioli •«! yoai-in tb* 
ionot oi^nifioaat di«it in 3«i» Qomm I in mproewitnd in 
tloeli dinfim in 4*lCd)« 



fx®« 4«ic«)« wmm.Mumm m rnxmm i» 






COUNT 


tim F«l« 


COUNTER 2 


DIODE 


HATRIX 


fxa, msm ^zmnm sgBmsmfmm m m-mm t. 


oouifis 5* Xi]» oonsm i| i» « mm oom:i9 

til* l*«*t »tgsd.tt&mt 4l#it ia Xft3«l* 

[f%* 4*1*(fr| • 


COUNT 


r%O*fl0N 


SIT 


COUNTER 3 


tCAO-lH 

Ra 


fit* 4*Hf} sxAHtiX imisnrtAfxOi ot myfn $ 


flKl* I* *CSl» « f W 00l»f lE^ 





m, 4.t(«) mm. DUQim HEMisarnTioi of oouif« 4 . 

m mm mm m ,* 

It u m m-^ma mmm oioy tor 

tli« ^tirpo»« of *'dl«it«*«^iiaXXiag** tm tm epwhm&9 awei^g 



Mdlp i (i) Hi «21 tim tir9 eot«i%«r»| III* a«v»3.» J*|» l|t 
ft llj «rtt IHi outputs OB: f«t®« mapM to tint fitt ^ 

sftiuttom to ooiwo liioii tfto «o»roop(»itl«c oomlor mm&m 0* 
Oftviouoljft ]&| to *0110*0^ onl y iduoift OSWKPBB 1 

oomn it m '*»*»*«) »o«io 0 ooi t* *||||«* otesutoo* 




mamm 

flw 001111 t«r tjTFO Of oritlMotiOi t pviiioifl# 
iKf anAHovliig Hio aooiiaaiseitiiim of Hbo four liosio loritliaotloaX 
oporatlono oddlmgy mbtitmutiimf oAdliig m»A 

mp9mtiMy rwpt^tijnly mm^r of pulso* oonrtoponiiiijl 

to iho ti«o opoionAo, to VV*SDWI ooaotoxoy to ostowioljr 
•troti^tfovwaot ooi aoodo my ooploaotioii. lot if 

tllo frla»iipl.« to offiliod to o jroaUljr **otoai|^tfO]rwiari* my 
(feat «»u^» 20 t to Moltlp!!^ 220 tor 15 • t20 pilooo aero oooiitod 
up 15 tiotts* 00 tOot tbo total umhw of piilooa ootaood tasto 

! 

tO» ootmtoo to 20900 polooo)* l^o ofooatioao will l»o faotootioalljr 
alow aai « mlttpliootiott of two 5-»dtcit inuiloiw moar toko m 
loog 00 a fOw liOttfWt owiii wlHi a fmiatly hi^ piloo twpotition 
ffoodonofl Oottootaowtlff tlilo pwtooiplo will liaira t o to 
followad ia ooii|ttaation witli Jodioiotio afplloatton of ekkiftijay 

rfiii iiliil jw' ijji -m ^iiio 'lifcfci loii irili -iMP iOiMiak^m. jUk JMk .mil aflik .^n dii§ ijfii ii'jlii 'iii mi lii a^ larii'iiiini'- ..10^^. 

aodifiod psiaolplo to liotiic ptovtlod tolow* 



m* n * till m 100$ 

la W peomoo of odUtloa (Bof* SootiMt t«4) Wm two 
iHitiEt 0 tk it Oooft os^^liiiitioRi afo 


iM,} ■ M&m tlMi ©r 2531 Itot ©pixviul©) 

«jr* «ia;i«4 £r«n S*it» tut© f.1*, ©aS 

(») Bow flio oSAiokI 2531) aM»a 'I© Hio 

oHioai T*)t «l3f»a4y »tor«4 in fa*, i*#., Ii©w tlio 

HSiitiOBL toicwo plttt© ia f*l« 

All wttwa^ mt prmutm «im©iai% ©aquXntioiis foar 
thm two piiiMtm oll«4 allow la mts&p m foUowai 

(A) Lot tlia oaaa of tho aufOiMl (1*©*, 72} ^ 
ooiial4ar«4« fiiw SI*I. voa4a omit aat f*l* iwada OOOOO, 1I*S*1* 
not oonlflig im© tioliixo ©« all* Alao, ^oAli OtXIlfli 1 aa wall 
mm OOUHfJim 2 iwiad. 0* Vow, 

(1) amiKTm 1 twai^a»*l& a loan alpiifleaiact, 
Um*f thm mxttmm rigm.mstt} tM S*l. im ooimttd iowa 
1igr mtmwiMft ©Icioic pilaaa. mm pulaaa <30ttBt A mm 

omwsm 1 arw watwawa Into tba oota ylaow in f «fi* C^aaoi&ao 
OTOfBl 2 mm&m 0 m A^ Im fic* 4*1C«) la *mm* mM 
Wm i*a i^wAtAoii in f*ft» la aaablaa) to oowt It oy, 

@ 0 , m tlto ©<M^a«tl.«ai Qdt tlia aamtlag aowo, f«a« mia 00002* 
(il.> Mm t^ S*l* la idilftta »li5*t ty mm plaoa ao 
tfeil it vaa4« 10007 C*t* «0«aa ttorn %a Saaat aliniflaaMl to 
tlw «oat a l, g yiid Ei #a«t foaltloa Iwoaaaa 3«1« la a aii^ aMft 
ftflatayt aa liaa l^aan watl^iai la iaatloa 4#1) iOA a fvilaa 
la witairaA iitta OGOafn a to mAm it m»& I* ftea *A^* In 
1%. 4*ICo) tmmmmm *mm* mA anatlaa Wm I0*a iioaltloii' iiptl 

ow 

111 f«i*, a# tikiit^^ia Hint ooaaalm, folata to M aotacwi toto 

mFm -’IW 



Ciii) fim (i) aM Cii) «3t^ mi fmt 

%h% ••eoDd laasl •igalflaiMt tlgit 7) tmA &% %h0 «ai| 

P.l* rti^s 0(X}72« flw sfoae prooaSux^ is eontliiiiad tQV tlui 
5 Aifit* 1» $a* (iMiSaatallp «11 of tlnai aro aowMi) 
and at tba «»a of ^ oparation of miiim ?2 frm S*l* 
iaio %}m f*R* iroada 0001^ as iaaiirsdii 

la moir slaarad aai tlia aaooDd opofaad* 

233i$ la sntaarad Into i*l* 

(B) flia P*l* jraads OOOTt and tba S«R# liaa atorad 
02$31* Baa, foUoalxii Hia awi® prooadwraa aa axplaiaad In 
(A), all l^a flaa Blflta In Stl# ara aAlad Into f#I«, ataa*tini 
fr<»i 1 C^a laast aiipitlfloaat digit)# FiotaBljr It my Ba 
aiM^, for Hia pioiioaa of aiqilainlag Bow tBa addition tolcaa 
plaoa In P*!*, to talmlata tBa P*B* roadinga at tlia wad of 
antr^r of aaoli digit* 


Afftt mm scBff X IS mm 


X * 1 Claaat algalfloant) 

0 0 0 7 5 

X m 3 (and loaat algnlfloant) 

0 0 1 0 1 

X m 3 <srd loaat aignlf loaat) 

0 0 0 0 5 

X a t (41di loi^t algnlfloant) 

0 2 0 0 5 

X « 0 (51^ loaat algBl^oimt) 

0 2 0 0 5 


flma at Hm and of .tin ^natloti, f ■ Sit stop** Hm 


'bIb 

fliiiiiyppW 





A% tM» polat mi iBifsr poasiMjr fi»lr ttit QUMstlm* 
tOT the ttrst optvtuidi of goiog Wemgk Ite additioii 

m% txmsfttr it frm S.E. to 

fliooibto ^mi imm glYoa to mio poljal and tn t&t Xlglil of 
tlwi folloiiiai oiMKiirtaticaMi f th* i4oa ot trasnofowplfflg woo 
oot ooido for ol^ootiiiig mommy m& otn^Xioitf in doolipi* 

Ci) flio opporoat mUrmto^o of |«o traaofor lo 
it i» oxtrmoljr footor (sioodo oaXjr a fow lalorooooQiiio) 
ocnparad to an a44itioii (tskoa a ooapla of aiilioaQOMo ) » 

lowftTor* in 4aak oaim&latoro, wkara tlia %im iatarwal liatwaaa 
tl» Aapraaolm of two kayo ia of tlwi or4ar of a aaaoMf tbia 
ia oOriouaX^ no oonaMaratim at an* 

<li) for Wo pwepmo of jam traMfOrriag tlia firat 
oparaM *n0 aadlag tlsa aaaoiii oparaoif Hia mood lor astro 
ooatroi logia ariaaoi idiaraaa thJia eaa ba obwlatad bf aoiig 
tba aaiie additim ^aXa for Wo two oparaada} aiao la tlia 
fomor oaaa astra gatiag im aaadad for a^iarlag |aa traaafar* 



9kila ia asaatif Wo oaaa jiroaaw aa AJDDIfXOIf tba oaif 
diffivaBoa baii^ that fia f«I» ooiaiita dona Worn tba aitbtrabaad 
ia aatarad lato it flow S«I* 

‘ ’ lit* tf X ttl a 

fba opmatiaii of aa^tlpliialioa ia aaidiaaiaad 


i^ditlon muplwA mith mhiltiMg nt "tli# ai»]HropYi«t« | 

paint** Aoo«rAia« t# <&oeaa and K.S*B* 

uSamM «toaf* OOOtS aoad 00221 r«®i>««tlT*iy wd it i* aotad 
“ttwit 

tjl X 221 « if * 1 4- 250 X 2 + 2500 * 2 

I 

m tliat tin proaadiiira fox parforadjog inltipliaatiaii wiil Pa 

(i) flia laaat aigaitloaxit digit (aura appxai^iat^^ 
tlia axtararaa ari#it digit) in l«a*|» in xaad iata 

OOllSffl 5 and tlia ooataal of @* 1 « is addai into P.R* (pjr tlia 

I 

aaina taolmiqua m mua axplaiaid in Saeti^ 4 * 2 * 1 ) aa amar. 
tinat ao that at Ite and f*B* taida mm$, 

Cll) it aPiftad ona plana to tPa 2 l|^t to 

xaad %mn (M*a*l* ia alao» Wm S*l*» a ring tjpa aMfl | 

xaglstav) and S*l* ia aPiftad ona plaaa to tPa iaft to vaai I 

i, 

00250 . I 

(iii) stapa it} mat (tt) ara xapaatad 
tiaa at tPa and of aliiaP f iraada 00525 4 > (00250 4 > 00250 ) 

dlao S*I» and laad* Ctt 500 and 210 ^ xaapaatifalir* j 

(It) itapa (i) aad (li) aira lapaatad far aaotPax 
tiira^ tiiita and taa vaadiaga of too iweaa iragiatava ara asont aalow 
at tlia aai of aaidi vapatitlan 


iff n Bififif 109 

m m 

1I*S.R* 

'tt tt 
W^Mr% 

102 f IB 





25000 

mm 

05525 


50002 

02210 

05525 

I^IPIIPI mpi, V' .. ¥'! 

om5 

mm% 

01525 




Xmmt Aigit in to b« 0» pro’viaod tli« 

d«8iT«d px>oduot is aot to 3 digits). 


4 * 2.4 mnum t^ 



Sk* St9l ♦ 25 

^ho prooooo of dlTiaioa is oarriod oat vopoatoi 
oabtrootlim ooapiod wi^ (lifting at Hi# appxopvSato. foluta 
lloaavart siglit at Him oataaty mm vai^ OMon bul ln^ortitiit 
iiaoatioii ariato- abat wili bapptfi if dlti«ioii lii* aaxo la 
attoi^tai? :?robdt3jr Hit boat ac^atioa mii ba not to oaan^ 
oat tba pvoaaaa of diirtaiott at ail la aaob a aaaa taad to 
aiipiMl tba opart tov aoaofdiaglr} oinsataaiitljr tba jsaroaMit 
diaauaaion of tba prlaoipla of aatbini aaritlmatio for tba 
prooaaa of dtrlaioii viil iaaorpofato tbia atop* 

AoootdiBi to tba aoaloita of Saotlw 2*4 tad witli. 






(1) n iM 

C.M. , ie aero. If it 1 
not oerrled out at all 


the reading* of tli# tliree rifiatere teo(»e 
8*H. - 0 2 5 0 0 I - 0 8 2 9 5 I 


• 0 0 0 0 0 I 






wi 


»£# I 


Sir eao 


avii»treetioii a* etii m to ieeorlbe etejo* to be folIiiireS ia 


•u<io«eelc«» la Hie iiiigr eeleir* 







M.S.B* 

OfiBOK' COOWra 


imsMo 

ElAOWO 

IMi. 1 0 8 8 9 5 

0 0 0 0 © 

2 

il*H. 1 - 0 2 3 0 0 

0 5 3 9 5 

0 0 0 0 1 

2 

- 0 2 3 0 0 

0 5 6 9 5 

0 0 0 0 t 

8 

- 0 2 5 0 0 

0 15 9 5 

0 0 0 0 3 

2 

-* 0 2 3 0 0 

4 99095 

0 0 0 0 3 

8 

Steoa witli tlia iaat aubtraotioa a liarrair ia o^tateait 

na ptilaa ia antaiag tel® tHa 

ai9i iaataed tea ocaitMt 

«r 8«£» ia fiSM m&m 

t® tea amtaat 

at i«a*y 



mMmmmnm 



BSAOIIO 

?.a. 1 9 9 0 9 5 

0 0 0 0 3 

t 

t 0 2 5 0 0 



• 

to 1 3 9 5 

0 0 0 0 9 

i 


At tM* WMI Qaimm Maying i« taaM 

Dir s«ra« 9teo« it w«« »«rtf 1ti« &*R« i» fliifl«4 rigat 
mm plaiti tiM i* i^kiftaA iafi lij on* pXimmi a 

pHaa ia mmip^i i»l® oonifffi t® «Qmil it mi 

tlw fimivaa'aC' aipaKliNi ia agate, s 



omos: ooraifM 

I 01591 00050 1 

s.a. I 00230 


0 116 5 
^ 0 0 2 3 0 

0 0 9 3 5 
^00230 

00705 

,00230 

0 0 4 7 5 

,00230 

0 0 2 4 5 
00230 

'iw 

0 0 0 1 1 
^00230 

\ 9 9 7 B 5 


00031 1 

00032 t 

0 0 0 3 5 1 

00054 1 

00055 1 

0 0 0 1 6 1 

0 0 0 5 6 1 


Stno* tt Oonraw is obtsiiied wi Hi Ills Imt suHrastioiif 
no puiss is salsirsi late X«0*1« md iaslsiid tbm matmt sf S*t» 
i» a Odeg oases I© His sottlsat ©f 2*1*# Urn* 


0 0 # 5 6 


r, B. I 9 l 7 i 9 ‘'" OOOSS 1 

s. »* I ^ 0 0 2.3,#,^, , 



kt tuift ttagd th9 omiL Qomtm x««tisig u t«st»d 
tar wrom Sindt it wm mt *ero, S.I* is aybtilttd ri^it 
'Sm plae*, 1*3.1* i« slslft#^ l®ft by «« plmo®, m luilbo 
l0 fflitereu ijat© tim CFJi'OK OClIIfli to mm% it Qmm »iifl 
pro«c*» of reptatod awblimotioa ia startod afaiB 




% * S * 2 # 

" 

OHSOK Qomm 



ElABHO 

2M)1I0 

P.iU I 

0 0 0 15 

0 0 5 6 0 

0 

SoB# t 

.00025 




^99992 

0 0 5 6 0 

0 




S^iiio® a borrow l« obtoiood-i bo pii«l»o i» «&tora& iitio 
l.S.B* fund- ii&otead tbo ooatoiit of S.l* in addod omo to tbo 
oontOBt of t.R.f i.o* 


f.H. I 9 9 f 9 2 

I -§0023 

f 3 U 0 1 5 


HiBox aodifa 

2UP[)I1& BEibXlt 

0 0 5 i 0 0 

0 0 5 6 0 0 


h% this Btikgo tlio CBilOX 0 O 3 ifS roadiiiE io too tod 

for ooro» 3 iBOo ,i^t wao loro* tbo prooooo of diriiiiott io 

iioooiitimitd tiii io domod to imm booii oia^io^d* flio 
^#ti«it 00560 hm b«fB,9t«roi Itt.tbo l*!*!# witilo tbo 
roHolMlor O0Ot5 Ir fflt. 




^•5 M aiiqpoy AOHgyiy^ mimimw. t-^ 

Hi S«etioti 2«4 ««ia«3a@ of IMoxfog and oomi«l»oiiSfiif 
mohliia fuaetlima for oarryiiig out Oiffarint oporatioa® mm 
IrJUitti* A ftoocmitt of til® n®thod of r®iAl«log %lmm 

twmt±m»p m tbo of uliat hkm Urn 4®«orlM In nm 

jartrions 3ootl<»it ^iXX b® «xol®iii9d pr®»«ia'lly* 

4.3*1 iaaMi- 

1, fuss "Omi AHi"- 

Ci) Ali r«ii®t®r® and oonator® in tin naoMn® ar® 
elaaMd and tli® various ftl^flop® ax® rstnrasd bo tli® •tarbiag 
or inlbiai sta-l®* 

(II) fiM dlsplajr is oonnsotod to S*l» and Is 

bliCilEOd* 

(III) S«l» 1® aiad® roadsr to talii la tli® mialMr 
going to b® ontorod nastf (1»®«» tb® first o|>oraiid ta, am' of 
tb® four oporatloa®) and ocai 8 ®ip«atl 3 r «atm to M *8*1* 1® 
blo^Mi* 

t. mm m> 

Cl) fb® iwMit •Igaifloaat digit » l*®»t 2 is proaaod 





Cl) fit* i* mt to omiot mp« 

(li) til* di«|>l*gr I* ooontotod to f*t» ani tlouM* 
cm) 0<Riraai l m i*a»t *l|^ltl*a«t 

xtr*a* xigRt) 4i|sit 3 fwm Olooic puls** or* «tit*af«d into 
OWSl I to cmxit it Aoiim to c«xo *»d **o3t pi»l*» i* *I*o ontoxoR 
fit* f • i« pi*** of anti^ in t*l* # o« A*t«niitt*i Xmi 


lao* of io t*R# Immmm Hut ton** ooiiBt*t)t o« oloo 

t») S*R» io •ttfM xi#t tr.OH* diiHl to antad 9 0 t f 

Ct) ittpi'^Ctii) ^ mm irop*»to€'"ji»r tli 



i 


frm th« Immt (at ppaawit t&a 

fixtvaaa sight At tfea aH of thla ©iMwmtion, tte 

P.l. raala 0 2 9 5 3, S.l, O' 2 9 5 3 «d OOOTIffi 2 

rcsaa 0 after givliig out a earsy (beoame it la a oomt-of-S 
up aoiintar)* 

Step© (iii) tiapougJi (t) eoastltiite m 

mmuQum QiQrn**, 

irt) fh« oaray obtalaail frm 00lll^» 2 in atap (r) 
iiidtoataa the end of tim opovatiim md (a) oleasa the S.l* 
and Cb) Tm<&m» tha biso^iog of the IUXI tubaa m tliat the 
mntmt of f*l* Ci*a«» 0 2 9 5 3) ia diapli^ad. 

4» nrai 72 fha aatuansa of fOnetioisa ia mmtXy aana aa 
explained ia^2 Ci*a*, BfDtX 2953}* lonevaSi in addition 

Civ) aa soon aa the firat digit (i*a«, noat aiipaifisagit 
digit) 7 ia entasadf the diaplay ia oonnaoted baak to S«l* freai 

f D 

9« PEK3S «• flM aane aamenoa of fanetiona aa explained 
in 3 CfHKSS »+«) ia sepaated* 

Tima at 12ie and of the operatina of A^lflOi^ tba 
atoring the atm 0 3 0 15 ia diaplayed* 

♦•3*2 MMSMiia** 


OAil'Iili , 



W th» mtithtm m% «*aotly aiailar -lo la Saotloa 4*3»1 

Cl.**, mmpt thmt M 5 , imtm&H af MISS "**•♦% It 

will tM PltESg **m,n jtn ©a®®, Ooanresjwaaiagly, tlsuixw will 

b© © la ©tap (t) wa$.m %p Trla* 

(1) Tim P.a, ia ®«t te ©oimt dowa (iii8t«»d of 
ooiiatiog up)« 

OASB Cii) I to, 72-1955 

fill* ©aa© ia aiailsr t© oas® (i), H©w«T©3pf at tii« 
of m® fuaotiona oorraapoaiiag to 5 (l.a.f MISS «-«•), 
til© aubtrali©]^ l>©li^ gzwator thaa alxataait dlapligra 

tlM a©gativ© diff«r©iio© ia Urn ©oaplMoat Ilia la al»o 

iailoatad b>* tli© flow of .aa «tb©v lai^, 

la iHTior to got til© i^aalt ia tb© aomal foanii i»©,t 
02881, tb© ’•aiSfOir* im prttaaot. 

6, MISS • : 

CD la a©t to ootmt dona, 

(ii) Tim diopl«y ia blaalcad and m© mmm&ttm of 

tl» SHIi tub© diaplayioi aipi ia oMftad to tba atgatin^ ©atboi©* 

(iii) S#li« imaida— ia tb© oontaat of 
(iw) ?*!• ii ©laaaei, 

Ct) 9b© ooatant of sa* ia aubtraotai £r^ lb© ; 
9mtmt of F*I,| at tb© ©aS of idii«di C©) ^ olomrod 

©ad (b) tb© blanlciin of tb© diaplay ia rawmd, 

fbii© fttMUlir. f «ift t odataiaiag 0 2 i i ! la di«plasr©i 
©itb a aagativ© ©ifii, Cite paiaftifl© of yoatoratioa waa ©ji^laiiMA 
te 8©«tiib 2*4B 




m* 2$ X 22% m 

1* JUUj” - Ali?«®ay «j:pl»liii»4l*' 


t. 31BBX 25 • A« la 2 la 3»atioa 4*5%tf 25 i» m%«m& iafo 
8#R*, wMoli raaia 0 0 0 2 5* 

3, PUSS *•!« - 

CD M*s*l* la «aiibl.«i to talco la ttia aoict opaainft 
aliile the eatxjf to S«E« ia hloolceE* 

(11) file Oleplei' ie leept oQaaeotei to B*l« 

4* liMI 22! «• Beei4e» perfomiii^ tiat tEree fimotioiai lietei 
ia 2 ia Beotioa 4*5*t (coilgr iiffereaoe. heiag tliet the amtei* 

221 ie mtexeil iato 1*8 *R* iaetemA of S*B* e^oli retelaa CK)025)i 
it one sore tMagf vie* 

Civ) Ae eooa e» the fiiret iigit« 'i*e*» 2 le emtert^t 
the diepifir ie ooaaeotei to M*S»B* fvm P*l» 

, PEias *•»» •* 

Cl) The P»i* le «et to oouat up. 

(ii) The Aiepii^ is eoxaieoted to f*R* fn^ bleahei* 
(ill) OOOitn 5 ie miie to reed^la the leeet 
ei«airioeat ilfit (lit foot the eictreae jpi#t iiglt)* i*e*, I 


fioa. 


Civ) Aa mom i* iAitietea tm 


m% the eai «f tlai ^hlOt e paiee ie emterei iaio fmmm J to 



P Wmm lmWw$ |iA HP 



preseat emmpXm it will sero)* step (if) eoatlaaei till 

QQu.?::" rsf^ds sera* 

(Yi) Wbea OOOTfIB 3 resSs sere» s pmlse is eateired 
iato GOOTflE 4 (irtalch always Qmatm up) aaS E*H# as well as 

are siiljfttd <wmi plaot te ia» Irntt sM rt^i^t reape otiwelj* 
(Tii) Biisee GOGUSS 4 readli^ is aea-aere C^ia faot it 
is 1), the steps (31i) (ri) are repeated sad this 

©oatiaaes till COOHfEl 4 reads 0. ' (four repetltioas are setaally 
needed for the OOGlRPffl 4 to read sero as it Is s oosat-ef-fiYS 
eomter) • 

Crlii) is soon as OOWIS 4 reads sero {siMiltamoasly- 
giYiag oat s oarry)» the end of the oultiplisatloa prose sa is 
iadieated* 

lote t- Steps (lii) through (Yiti) oonstituts a "WiaiflilGATIOlf 
CSTGir. 

(ix) fhe oany obtained froa GOOlffiB 4 in step (viii) 
(a) olears ^a $*1* esid end (h) rmsYss the hlsalcing m 

%k9i IXXXB tabes so that Ihe priNiiist stored in is displsysd* 

4 . 3*4 sismm*- 

iK* Bm 4 m 

I* SRSSS **0IilAR iXli^ * 0Y«r m& aboYe sU. the three faastJsits 
fomalated preYisasly (Brntim <me Bisre sdditieii ts the 

list is aseded la ^s# of diYisim rsfttireniat of 

"digit tffislllJBi*) tiitf Cit) the BHIfS sMuHer is Miablsd aai 
set to ooiiat up* ^ f../- 





0039 1 07 00039 )• fMo io ooooatial oohlovlai; o oorvoot 
fvooofto ei ilYiKloRt m titmM bo olow from tlio obotoS moo of 
tlio BXOIf 8 oomibor* 



5. mmu "x» • 

Ci) flio io oob bo ooimt np» 

Cil) flio MOXfS oooobor* sbill oaoblodt 'lo 

wowl 8 Ciii« 

(iii) fiMi Oiopl.af' i» noa^oboA bo oM io blmakoi* 


4« 23 • 23 t« «aat«r«4 into S«l* Sa tJi* «umal mnmT» 

Emith digit pvOmw imvlng iat® tdi® BldlfS ammi'i: 

(eotiatliig doiia)t It »taas 2 aow* :^®ri©¥»% as la 4 la 
SsotlMi 4*3*l» 

'(It) As s®€si as tixs first digit » i»s>t 2 is satsrsdi 
tl3s diapXsj is ssimsstsd lm<dc t® sa* frm F«e* 

3:f dislsioa of a wallsr^wHOteer l»y a largsr^^waljar 
(it ia not aXiaiiad la tii# prssoat aacdiiiMi) is attsaptad, tbt 
DIOBfS oouatar glsss out a eawy wMolt, Xlka "0I®AI AM'* puXssy 
oXsars tb» satlrs aaoliiiis» Ua^ t^ display suddsiOy aad Xiglits 
Idis OfffilWIf IlBlOAfIfs BKP IdM-F# AXX iiissa idtould sanrs as 
saough iadioatioas to IHs opsrator >to prsss tlii "mm AM* ksy ' 
^d start tks sativs opsratioa mow* 


ISliS ”d«* « 

♦ 

Ci) Xt is Sliscicsd whothox' iho diTisorf- storsi ia 
SJI»t is ssrow (Slass @*I* is stiXl ooaasotsd to Uko display 
uaitf *^1® diflsoi>*idis^ciag sea to sasliy doas ly ASb tag tlis 
•0* XlBS outputs of tks firs M U 3 i*4*t*t fO MQIML Mm&mmt 
mm of wMoii lais tsan abom ia fig* 5*4)* Xf tbo ditisar is 
fouai to Ini ssrOt ofsxfXow iadisatiiig rod latap is 

Xii^tsd so "^at tks opsrator tesdiatsXy prsssss tilt 0SSI1 AM . 
ksy* Xf His ditlsor is found to ho aoaHRsroy tli«a 
(11) flu f*l* is sot to oouat doisi* 


Ciii) fHs dliqpXsy Is si^asstsd to l»S*l* aad Is SXsaksd* 






IN Soufi# 3®» (a) tha MmK Gmnt§r is mads to xsed^iM tim 
somtsnt of tbs M&XfS o&mtsr msd (b) sa. is sbifU4 to tbs 
Xstt sM om puXss psr smt^ alilftiug la mtojrod 48^1 o "Wfeio 
D I® Iff 8 ooimtor (oimiitiiig 4oim)« fiio iiiiftlog ia ®4a<iiniti»aoi 
aa aooa aa Idio WSIffS oouatar r#a41ag bs&omss MSTOm Thu&f 
for a<ptaUiiig of dlTMoiid ami tlio dltiacKr, two 

ba-va boea rstpiirsdi ommqwmtJsr 4h« awiadiaga ©f tim 
tbm© raglatara bars bs earns 

S.H* I 0 2 3 0 D I fa. t © S 2 9 I I ia#l. t 0 © 0 
witb BIQIfS ooitttor ami ©HKIX ooimter i^aadJUago baioi; © amd 2 
roapaotiialj* 

(t) fN OHBOK txmatsr la aaablw! to oooat dom* 

.lQti t» If tb© M@IfS eolllItio^ atadiag in th© bsgimias of 
•top (!▼} wai© foomi to b« a©ro» ^©a tli© lattor port of 
©top (it) aa ©oil a© atop (▼) ooald b« aldlpp©^. ^ 

in) Mm m M3l»IfX«2^SIISIlil©ffI<» ©roiiB la liiitiattd 
•0 -^at ‘^© dinsoTt (iM 8«1«) ia aubtraotoi ©no© from tli© 
dimsM (im P»R«)* At til© ©ad of Hi© ofelo* a oasvar pulse 
is fifSft oat by ©WBfftt 2. 

(f 11) If tliojrs was obtaimed no bof sow ffoai tbs f *11* ^ 
la stop (fi)* tbs sasxy puls© is »it©r©d into tbs N' 

ommt it ttp sad lb© stop fvi) is s©p«at©i* 


Cviii) ffbs <agroli ooapslsiiig of st©ps {wi) a (Tli) la 
s©p©st«l so Ism Ob ^ bmms is obtsimd fms f la 
stsp Cti)* 




(h) til® f.»* ss ®ftt t® eomt up («) m 

CnrOM is iiiitls!l®4 so tlis6 tn® ooateiit of S.l, is i^a«4 oao® 

to til® Qontoiit &t F.l, At til® ©Sul of (o), «• usosl m oorigr 

pilXs® is ^jivsil 0«it S!!% 

ix) fli®ii tli® oarxsr piili!® is obtain «ft thm mxA of 

stop (4 j:)» (a) th® ?*E. is s®t to ©ouat down aai (b) tli® 
r®fKli^ of iai» mm: Gouator i® tostafi for woo. 

Cxi) If til® 0®CK ©oimt«r roailng In «t#p (x) 1» 
not s«ro, (a) tb® S.I. is ^ift«a ri#it by on® plae®, (b) tUs 
is shllt®dl l.®ft by on® plmm^ (o) a puls® is ®iit«r®d 
into t^ eilcaE cantor Coowntiag ioan) m& C^) tli® st«ps 
(ri) tbroufb (x) ar« r«p®al«l* 

Cadi) If tbs (b|.B8K OQiintor r®8at% in ®t®p Cx) i» 
a a®rO| tli® vbol® proats® of 4iiri«i<ni is disoontiwwi m& 
to baf® «iid®a witli th® <poti«at snA tin rmsiMm 
atorad in tb® and tb® f«l« r®sp®otia®i|’* 

St«ps iri) tteoai^ Cxii) oonstitut® « "nmsicai 
Cxiii) 7km of Hi® display is nos ronossd 

so tlmt th® X»3«I*» storlxn^ tlm qwtiaatt is 4i^^lay«d* 

mmn »E.llAXS:&a** • fb® display i® ooi«®«t®d to tlm t*X* 
so tlMit tbs rsnsiadar is dispiayst* 

4.3.S BaiATMoa OJ iro PMiw gogwaa jmm gai worn 

oMBAtiom AB ma AB irntro waBW »caiiAK «.».■ 



tkt fttwtlMitlll tf tb* SIOZIS aswrtaqr vhAwb 'ta« 








tiN» douattr rtading ia 

tmt i«3ro« Xf it i» nut « stMi S*l« 

iM idsdUtIwi i4ijrt and iMt palaMi j>4r tiMli 

In ininirni iJti# #1191 

CecmntSaf tiMMi)l tit abiftlaK 


it'4iaooati»iied a» •ooa m tlw IXiXfS 


ipPiiPpllv Wmmmm mWtw^ 



Tkf mbQim t&naml&ttmf hmermt ta]i»a lat© 

ocmsMeratioii wlat will happen to the BI©IfS eonater xwa&lac 
ia the «T«Jt of the nee of the two keya- »oaAK S.R.* «b& 
"OlilAS whieh ere imS when operatule are wrongly 

wtere© mto the two regietere. fhl» prohlen hae heea 
tsweetlgatei^ and « euiteKLe eolutloa has heen propoee© helow* 


A. 

Uc* tfS3 ♦ 72 

(let it he a»M]«e4 that a wietiike ie oomlttea in 


the third digit while eateriiig 'the firet opereadi i«t*t 2935)* 
jmm ..Qg ..OTifM ' 

"OI^AB AMt** key ie « fhe JimifU omms ie eXeeredt 


preeeed* eaehlei tnd set to oooat up* 
fhe firet operind ie * fhe BKIZfS oeiiater zeeie 5* 
wroufly Altered* 


*omm s.i.« key ie . ■ - 


preemd « 

fhe firet operimd t» * fhe reede 4« 


oorreetly «sterwd« 

**<}>** key ie preeeed fhe BlOlfS oounler ie reeet end 

the letter pert of ti^ e^putetion need not he giree 
einy eoeelderetioe ee the WOlfS oouater hee heea 

B. mmmmm*- 

M* 2$ k ttt 

fhi hehefiotir'^af' BlillB «eiied«r in thie eeee will 


wetly •IMlar to tMat foa? 

point ti»t A%mxrm m aoatton bolng tbot tlm ElGIfS oouoiloif 
le not affootod % tlio ”QhMm M*S.E*»» koy m it wo* alkooiy 
dioatlod ty tlif *»«*» koy. 





fh« Bl&XfS Qomttr i» x^s«t ms vyiiwil 


pmmm£- but thm It re»(ls*lii 4 frcw tSii 

OOlBKff IO» IBaiSfSl Cwhiob still stores 
4 tor possible use is ease of a seooiid 
wrong eutrjr}* 

fhe aiTisor is - fim m§tfS oouuter reads 2 (4#2). 

oo]£;xftotlj eaatered* 

low i^e jproetss of diirisioii osu be Oftrried out 
without possibility of mistime* 


1m, this seetifui the iapt^ist tmMom to be 
perfomed by the different keys win be listed, fhis win be 
done to proTMe guidelines ftr the logioel desigai fros whet 
have been preeented eo far, mud dome not neeeeeeHiy iouAnie ^ 
eeoh end every operation to be aetuelly peiKferwsd. 


1. dW/OVF EWltC^t^. Wmm mpfUst for tbe entire neehlJie ie 
turned on or off* ■■ . 'b, , . ,, , 




2. «OIiBAl « - 

(1) AH regiaterii and ao«int«rs in tli« axu 

o3««r«d sad Ya;rlou8 flip-flops ars rstiirnsd to 1ti« stsrliiAi 
or initial ststs* 

Cll) Ibo displsQr is ooaasotsd to S,I» and io felaniksd* 
(iii) fim & S. is mdo rsady to asospt tlis nsxt 
sntry (i.e., tlis first opsrmd for any of tbs four operations) 
and oonssqnontly sniry Into M.S.l. Is bloolcsd* 

Cir) Tbs oountsr is aciatlsd and set to oomt 

up* 

3 , “OIiEAS 3.B*” - 

(1) Tbt OJI, as woll an tbs Bl&IfS oountsr is olsarsd* 
(ii) Tbs oontsnt of tbs mmmrim mmmmL is mad 
into tbs mUTSB oowatw? „«ly,.,J_nriiig„„ Mm .mtwi. „of tbs... diflsor,, 

4» *m»mi - Only is olsarsd. 

5* MmSAIiS - 

(i) fbs pnlss oorrtspoMing to sa(^ difit blanks 
tbs display* 

Cii) As soon as a digit is sniarsdt tbs 0*I« or tbs 
K*3*l*, as tbs oasa nay bs» la diiftad laft If one plaos and 
inasdialsly aftsr sonplition of tbs shifting t blanleiiig on tba 
display is mlthdrasii* 

CiH) laeb dli^t jmSjNi ia input to tio DIOXT® eouatsr 
iibi^ nay bo mblod or disablod mid .ooimtini up or dona* 
dofoalliii on ^ difforont and Ho paxtioiilmr so«isimis 



la thB Bam® Ojpi«ratioa* 

(Iv) Wltk tli« firat digit puls« of thm soeoM optraod 
daring any of tb« four oporation®, tht ditploy is oonnoetod oUlMr 
frcw F.E. to S*I. (fc» addition, sulitraetion and dlilidoii) or 
fron S.I. to l.S.B. (for «iltlpUoatloa) . 


u* "+* — 

(i) fiia y,S, ia ^t to oount ap* 

(11) flia diaplagr is eomootad to m&. Urn l^liiidead* 
(iii) Tlio Dldlfa counter i» di8a1>I«d and reaet. 

(Ir) la MSITXOff/dUBfMOTXOH OTcnil ia atarted to 
add tlm oonteat of S.l« to tlie oontent of f.l* At tbe and of 
tMa oyeis, a oiorxT' la jpnaratad fmm 2. 

(▼) The Harry obtained In atep (Ir) la uaad to 
(a) elaar tba S«I. @nd (b) renoT® tb® blanldLiag of tb® dLaplay* 

f, «-.» • Seen® aa that for ereept that ia atep (1), tin® 
f irlll be cwt to oount dom . 

8. **ji" - 

(I) la enabled to aoeept tb® next operand 
(l.®«y »iltlpli®r} wliil® ^try to 8,1. la bloekai, 

(II) fli® JDXdlfB ceuater la dlaablod and remit* 

9 . • 

(i) fb# f*l# la aat to eowt ap* 

(II) 'fli® bBIlSi iioiniter» atill. anablad, la a®t to 
aouiit dona*'.' 

(III) flw dli^l'lir !• ommaotad to t*i* end la IdjwtlnA* 



Ci) flm I**!* iM m%t to oouBt U|»« 

(ii) iiopluQT lo ooimooted to P»B. and blaoalEoi* 
Ciii) A mmimmAfioM mm (oot sootioo 4«9*3) im 


(It) !I!ba oairxy ottadiiod ao atovo (a) oJLoara tho S*I« 
m& M*S*E* mM (b) mmvm tho on tlio iZXIB tolioa* 

11 . *»#•• - 

i%) It la oliodiLod wliatlbtoar tilt ilTlaoTt »t03r*4 In S.B., 
i« soro. If tlio Biviaw 1» fOiml to to lovoy than tto owwtl&w 


lailoatlag r«4 Ifsp io IlgiitoB. If tto ilrtmr io tmtM to to 


miio^soroy ttou 

(H) Slio i» oot to ooimt doiiii* 

(ill) f&o iioploar io oozoiftotod to K.@.E. md lo tlMileoi. 





to t lie left aM one pulse per eaoh sMftijaB; Is entered into 
the riC»I2S oc»ua1»y (oountliig d*3wn)* ahUTting is disoontinuusd 
so aoon st the BIO If S counter readlr® laeousea aero, (c) Also 
th® aiUOK counter is tnriblsd to ootmt down* 

Stops ItCs) through iv(e) ooaatitute "digit-® jpaHiag 
proos&ire* • 

(v) A BmsiOI CTOIS (see Section 4*3*4) is Initisted. 
(yI) At the end of me 35I?1SI0I Cmi, the blaaldlag 
is wlthdrawa froa the display* 

12* "BESfOHS" - 

(i) The 'F*l. is set to oount dcsn. 

(11) The display is blanked* 

(ill) The negatlT* cathode of the IIIXI tube for 
i is playing sign is ooniuicted in place of the positire oathods* .. 
(iY) S»l. reads-ln the content of P*S« 

(y) F*1* is slssred* 

(Yi) An Asmim/mmMmmn ist(sm is startsd to 
subtract the oontant of S*l* frc« that of F*R* m& it giYSS out 
a entry frosi OOdSTIft 2 at ths end* 

(yII) The eaory thus obtainsd (a) olsars B«H* and 

(b) rsnOYes the blsolcinf of ths display* 

♦ 

13* "RgMAIMBBii'* - fhe display is eonnseted to P*l. ' 

4*4,t 

As aljrsaiy listed In Ssotion 2,3> thsre are three 
indleatii^ lampe C**^) ^ 4lie eonsole and helos is previSei a 



brittf (l®aorij>tio» of tiialr mses md 

1 . CCIf?LllfES!l‘ fOiai IHDIClflSS jIMBEIl M?t 

Thia glows wltsasiro*' ooateaat «Kf P.l. Is ta a 
ooaplsssiit form en4 is uaefal awiag sototraeticai of m Isargsr 
aiM^x* from m sosllsr nwbsr» ifesr® tlis proosss of irsstorlag 
CSsetion 2*4 B) is asodsd# 2Wi»g ths p:ro©ss® of iiwisloa ids© 
till# liMii) will glow for a four times (urtoeaisinir a torrow Is 
olitaiasd frcsi F.E*) 1>ttt c®ly for aa saEtrwely itoort while 
ualilcs duriJ 3 g sahtraotioa when the glow is psraiaaert . fhe 
XmoLp is extiaguistied as sooa as the "EISaOhE" key is pressed* 

t, Ofa^K.Of BffilOAf II0 ITO MMFi 

Barlog the operatioas of ilBfZfXOK m& mmtWMQAnmt 
the suun or the produot say exoeed the eapaoi'ly of F*E* md as 
oterllow my m@m» the Overflow ladieatirg lamp glows 
wheseirer this oeoitrs sod the ojHirstiOtt shoold he stopped hy 
pressing the QMJ^ JI£L key whieh makes ths rsd lao^ go off* 

The Overflow imdioatiiiE Bed I«aap also glows wham a 
Ci) diwisios hy sevo (0) or (ii) divieim of a aaall^^imher 
hy a la3rg^^3^^^ atte^lpted asd will ho extiaguiidiod as 
soim as ths QMM Alili koy is pressed* 





hmsmr, th® antatlim® u««4 tkM Tiirloi»8 pml8«8, loTsIs* «t®« 
iii tl}» logi® dX&^rmm har* baen aacplaiaad elong with tim 
rtltiraat diagram, dare Jbme been taken to eee that 

(i) iMtt and ri|^t ebJUtting puXsee 4e not enter 


any regia ter eimltaneoiiaij* 

(ii) Botb tbe ooimting up ioTel a» eeii as tlie 
eountiog doen level are not eliaiiltaneoualir m an 

fB-UOW oonnter. 

(ill) Only regiater^ooimeoted to tie dii^lgor 
wait at a tine* 


Civ) Half pnlaee are not entered into oountera end 


^ift reglatere* 








SHOT PUXiSS Gi^MATOH slioul^ 4«liTor a a«t of four liilfl polwoa 
followi ^ m mtm piilao to Ixidioato t&o ooMplotloo of tlio 
sot (tfeiis !» oxtrwaeijr iiqporlent mm moll mm tta«ful)» aftor tli# 
ooiBMiid pulso i» fod into it. fig. 4*2 in a Uodk iogio 
4lmgrm of %hm SHZVf HTLSS GBKMAfai. 

X& ^is • A *2 

(i) i| io -i^o puiiHi glTon <Mtt aft or Hit oMpIotiom 
of tli« oot of flilift palaoa. 

(ii) Soaio of tht login tCLooko hmytm li^m mmSbmmi 
for faturo roforonoo. 

fte blocdE diagram irajireaamtatioo t)M MWS fimi 
GiniAtGi for fdtara uaa alU l>e aa idiomi liolowi 


01 ^ 


sHiTf acrnum 

MtSM 


... 

mm fiTME 




— 

tlRBIAf C»l 

f 


A Slf €V 4 
SHXff mSB8 


4.5.2 EBf«gii mmmn mo M*M*..mM*$*MM.t ** 

fig. 4«5 alioira a logiaal arrongoMiat daaigiiad for tla 
furpoat of antariiig imalwra i»to aitliar S.S* or X.S.I. aa 
rotnir«Biiat »df bo# fiM varioiia aotationa maad ia tlia diagrtMO 
aro oa^laiaod Mow* 

f. fulaa oorroitOMilsg to.",Gl®A» AW Hoy. 
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" It » inaiBtAM Iloyo* 

k m% of four pul,908«' 

LtroX ooxxoBpoiidliig to miailtor oitxy into S«l^» 
«nat»].lng JLotoI Is '*8sro* (f^ %» sot). 

Imml %mvBpmAim aombor satasy into 
sasbLtnf IstoI is'‘ ssro"' (f^ Is rssst)* 

BtiA-la ymXss for SJt. 

* * * M^sa, 


Qwrj laulss fron ia*l. 

Qoniit pulm^ m%mxi3a$ 

% * % • ^•*** pulsos oorrtspoiidiiiK to tbo 

smbors wbisb ors mmtmmk into ^a« ' 
tg . I l.«s*t Alfit yolsss oor3eosy<wati}f to tlM 
»nib«rs vbioli mm siclor^ into X*sa« 


4*53 ATOIflCM/WliiJy^iQg ^ . 

k I<^o Aisgirsn for tbs nsobanlsatloii of tbs proosss 
of IJlPIfXOb/mJBttAOtXtM bus bs«i sbosa in fig* 4*4 oif ^rs 
srs s fsw points to bs notsd» asnsiy 

i m % ' 
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(i) flm azii «-•* iDeya oa th« ooiwoXt «r* **eoaauMai*' 
kiqr® and w>t "slpi" kigf® vo tliat tli«y skouM b® a»«d to «A<t t®, 
or oabtraot from^th® ooatoat of T^M»g’ tk® amtbor Juot iatorod* 
(11) Caly Ik® ooatrol Hip flop® («ad aot tij® drivlag 
sad aoaooiatod olroultxj) for th® o^ploaoat fora ladlomtlag 
«jid»®r laapy ovtrflow li^oating rod lamp and oiga iadtoatlug 
MIIIB tub® bar® b««ii ahona* 

(ill) Htkougk acne of tk® ASB/Ofi gat®® wi^ slagle 
li^ut nay app®ar ouporfluoii®^ 3r#t they «re actually aot «o 
kooaus® aor® input® will k® ooaaeotad to tkan f «r the operatloaa 
of Mttltiplieatlcai end Biwisioa. 

MfMMtlM Qg ffli SmOM 08 ^ IS im. 4.41 

f|^ * fula® oorzoepomSiag to tk® key. 

l|y I^y Inrol output® of tk® m gat®® usod to •«a«o tk® 

roadlag of Qmmm !« COOlfn z end BIGm oouator. 
Itoir®!® or® *'®®ro’' only wli®a tk® ooiial«r roadlag® 
ar® 0 end ar® "cn®^ otkn^'ecL®®* 
i| Oouat pul®®8 ii^ut to OQBlif » 1 • 

Bit l®ad*la pml^ lOr QOOSflSt 1 and r®®p®®tii®ly* 

I^y %y % Oarxy pul®® obteda«d fron Ck^triflR 2, ?«R* and 
BXGlfS aouator r®®p®«ti®®ly* 

Borrow pal®« okt«ia®d frcaa (lOOUtlB ty f.E* end 
B10X$0 oouator r»®p®®ti®«ly. 

IiO| Mn® foneratad (fron a Moaootakl® Kiltitikrotor) 

a® •00® tm ■ Si <^««go# f»o« to «t®ro*. 





I 3| aM x'iiaf^dlEi'fVlj* 

Output of 

A wt4o puloo obtoiood as output fr<»» MOj 
idioss input is X|* 

(bitpmt of A^y it r«»®rss tlis bisii)ti2ig on 
tlm iispXj^jr afttir saob digit luas boon sutsiHid 
sad dul^ itoiftsd* 

44.4 naimioifioi t^ 


5bs ▼sjrlous oimbols assd in fig* 4.5» idiiob piroiridos 
ths logio dsslipi for tilt proesss of MOItflfMaAflGS, art dofinsd 
bolovt 



«3 

«5 

^3 


Xrofoi outlets of tbs Ct fstss ussd to aonas tbs 
rsading of OOtrilfM 5/ sad aOOBfm 4 rsspsstlsaX/. 
isssXs ars "ssro** onXjt sbsn tbs oountsr rsatiaga 
mm 0 sal ars etbsrslss* 

BSi^-ln ^ss for OOUBfM J* 
iount pULsss input to OOfl^n $• 

Borrow pnXss obtaiasd fjcon 3 * 

Ra« rtth tb. oh«,. Of 1, Srm 


*ons* to "asro*)! 

» Oarxf pulss obtainsd frow W9lfR 4» 

Ijlj# Wp - BoUgrsd 31^, 31^ and Wj rsspsotissljr. 

-A wids pttlss gsnsratsd as output fron XOg wlioos 
iqpit is tgQ* 

..A wiis pfiiss gMsatsd ttm fy 
SNiiijwid ^ 
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of BlflSIOl aoi bolow art oxpXaiuoa tbo featlmm wwiii 

Ig K*«d-la |»ia«t for tho OOMMXIOI 

Eoad'*iB pulso for tiio OIBEOK ooimbor* 

^OH of tim OB f oto iis®^ to ooiuie lii# OWCflE 

oonator r«aiii«« It i» ***«ro« ©aly tlio 
ooimtwr roaiirg ia 0 ana ia “oa# otborwtoo# 
fg lA'TtX OtttjlUt Of tlio AID gmt9 oooa to toot iritotllHt 

tilo ditioor (storoa in 3»I«) la ««370 k iMforo tlio 
•tnrl of tlio opi»rstioii of aitloion* (flMi ininit to 
tills AKD goto I not shorn in fif • 4«at sro tlm *0* 
lino ontpnts of ths flTO BOD fO DIOBIAD 

BiOdlillSSt m» of whli^ shown In ?% • 5«4)« Is 
"MS" OBljr if Vm S*I* rsais 00000 snA it is ^sofo** 
othsrviss. 

% , I| *0bs* omtpnts of ths flip-flops i^ioh srs sot by 
If mbB f| rs^otitsly* 

^ ohtsliiit ss ontpat of 

%l Ditit^tssliins pitlsssi ohtslBsa ss output fvm 

ig<y (i*s*f B|« Ijg* 

Fals# s<OTisp«ai»g to ths •MHAllum" )my» 
%,0BtsS»s4 •» <wtpit flpon A*^* 
l Y *»08t" oiitpat of 't9 tgr y*,. 

f' . tg ontpnt of ana ohtsSasa only if ths 


Aitisir is aissMisto* 
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X^f m oiitpi-| 9t 

% » ®l»tain«d m output fxm. Ajg. 
full* ^aorated wttii ti» odiaiiieo of fr«wi 
*oa«'* to "ooaro*# 

Mkiwi vMdi firot otarto tlao i^roooott «f rojpootod 
outtarootiosi* It is obtaiiiod m ioloyroi 

Eootoviag pulfio o^taiaod ao tho output of l«o«t 

\ • l-p.ES 

output ^27 ia got tj 

%li« * obtatuad aa output frm ky^m 

IJoldlod %KS* 

^ obtatBOd aa output of 

li^agroi Tj. 

A Iff /«llao uMa p'uXaa gaaazaM ftoo w 
4,i 1Q8 lai MAOHUn 0g«O|fI0>S i* 

flia purpoaa of pTOpajcAug akiai Obart As to 

ooao Auaifbt i«to tbo not tar of a-allyAi^ of *tto.4otail#d logio 
oj^pXopod for %o aiooiiatiAoatiw of tlio four AmdoMOUtoA oporatloao. 
OOBowiuontljr^ orbAtraa^r raiuoa Coot li^aotAoal» Xioaovar) liava 
boon aaouaod for tba raXovaut paraatatora and <nlj tba fOiiotioiui 
tbat 9xit Anportaut for au uudarataiidAiid of tbflt auio^blMi Xoddo 
bars baan laeliidad in 'Hi# tiadag aofUitioat for Obtioua raaaoMi* 
Horaotor* tliouipi not a praetiaal propoaitioiif all, flip-^flopa 



li«T« lUifMMd to bo tri^ortd l^iio^OaiwoitozvIliioa* 

(IX^wS) Katoo fOjp oenfoiil.fDOO* 

MIL Ififfi* 

OXook f^o^oooy - 40 I ®P»I FoiioO f « t5 -^ioo.i 
Biloo wljltli • 4 /*Soo» f W-lp-flop tvanattloti tiao <•* 2AS«e#i 
Dolay iatrodteooa by gat«a, C3i gatos, anaodoro, daoodoro 

sM « Jailor bloobo oro aiiob oaaXlor tbaa £liy»jn.0|i tr^onoltioa • 
tiao Ibaiioo boo bo^ '000*^4oro4 oo all* 

3WWD goto iologr ** 5 s«o* I 

total oany yroftagattoo tiao la S*S. or f.l* or la 

5 a 4 a (4 /^owi* (aarlmim). Homo g&ma falaoB 

( i tifii ? j |.r % ^ MmaM. M, iiiOitt IgS/^aoa, in wMiaa 

to ororrlio oawloo wMob woaM otborwloo bo gonoratod fro« 
ooo atago to a^tbar* 

in- 

>11 tl-iiM »CT AtMU. 

4.«.1 £!ssast*“ ('“• ♦•*5 

Bafora Hia atart it la aaaaaat tbat ?f | » ff^ aai 

ffj asra *aaat a»4 at 
t.«» § SHUt OCiBIASJ JOliSl arrlvoa* 
nt g aotaa lly trlggarai • 

t w I. Wf^ tltp» aa* % ^ onablat# 

t bataa«i 4 li 50 - fir at abift palaa la giraa oat (aaaiiiKiog 

ao day ia iatrodaoad ^ 

t bita i taa. 5l A 55 Saiood abitt palao la gtaaa oat* 
t « 56 t iO - « t n 


t hwtwmn 8t & t05 • a* gtymm. m.t» 

t * 93 t 117 • ifg ekie^gtit teem ’*©»•'* te * 

8Qd 80t«l^t«S tiui jmlll« 




s® tbmt At 


% l>®tw«eii 99 ft 123 • i| I® oHttiiUNl - flepe mS. H 

t • 106 ft 130 • fifth olook j?«8i^«9 A| htf^ 

. hXo,ci£»ft.» 

12211 If-Al 3.iI|g,....QqWliftiO ro 8I..a3ryiy9 at t » Q . them ^ 

I»»t shift piast Is fifsa out st t hstsssn 81 ft 103 ee 
ftf Jlift iffyyssiifiMiM yssisttr is s mlstsft fti 

I- fetteiftiL il ,.*,.11,1 ,mBi it,^,i,flLJt,|ym,..!aa,l.,.,ftl I MMii® 

a^jLm- 


4 a <o wnstiittT'aa meiwt uA twia «t q w q i} •_ /sta a 
th.S Mf.Ml,IP. IMM ...l..»&t.....-.gi-A (fill* 4«3} 

fhs %im inl«rTsi hstwssa ths .iostaiits of preealM 
s ksy anl srsilshility of ths mmempmeA^m folss si Hw yol** 
oiitimt potel (Isf. fig* 3#1) is of thi osrdsap of s fsw 
(it ftsfsnfis m Ihs lAofOssitoh or ihs rslsy »ooft)| hossror# 
ftoXfty hsiag ssBS for sill ths diffsrMt ksys* d^s aot scbs 
flotors ifhils nsHag mee tisiiag short* 


1 * mm "Mtt ' 

t « 0 fjj^ is sirsilshls* ' ■■■■"■' 

t tt lit lit! m ' »<•»♦■ ««» mmmm$ 



«f* «l«ar«d • 1*^ t« »«t «o t!»t Ig 

s.l. Is Med* 
»*®dy %® aaeapt m® atxt watiy) tuia 

I# wsA ikij Is dIaslilaA* 


2. mm mmn^t 

t « 0 Pg Is sYiilXalUL* tsd la input to Is 

Input to 0^ to sat 

t • 6 Wg is sot so that Ag Is sathlsd *• ttglt Is 


smodsS ana satsrsS into 3*1* (sss f%* 3f$)* 
los ths Aslsjr |)| Is alioswi srhitimniiir as 



so ihst thi shift pulss Is tnpxt to ths IM3-B gstss sftar 


at issst 10 sleno^eoitia irm ths tljio it was sashlsd (i«s«» 
whoa Ihs maihsn sntiy Into 3,E* was omplstsd)* Ktnos at 

t • 10 SHUT Qtmm mm miw* 


t hstvssn 97 t 121 fouxth hit i^iftii^y i«s*i ths difit 

shifting Is soii^'Stsd* 


t hstsssn 109 A 153 i| Is giirsm out* 

t h§%wm 115 A 159 % > A|» A^ A A^ ass all disahlsd* 

Ths ahofo tlsing ss^«eios Is rspsatsd for sash naasarsi* 

4*«.9 im§* 4*4) 

is* to3i ^ n* 

nim% tis pnososs of idding both 2051 and 72 tern 
ths 3* it to ths soatiftt ^ 23* |j^tlaU^ 0) Is sansi it 
Win hi to ftovido 1^ MsHag Ohaart for tha fiist 



o^rmdt 2051, 

1 . PMss "oma AiE- - m 1^41,1*, „ ,i,t wmiaia#* 

cama;ea4ii« to OIBAR AU kogr la 

m&tixiu 4«(S*at mt 

% m %27 Tim BlOlfS oow«l«af o3»ar«df cead to 

oouat up » tiM IStJUipliBr imit i« o<ma*ot«d S*E# 
•Hi i» tiaiiltoi - 'Use poaitiTo catliode of 
IlXIi tiiPo iiapligrtBig si4pi la e<mija«t«d, 

lg®ii Slnw ^0 tSm tolay f g ia tla» display «y»t«a 
tMa ti*o gap batwooB tlia ooantatioa of a ri^lator mi. aotiial 
glowing tba oowaot aaworal) 1» of' tiia ordor of a fow 
Mlllloaootida (ott fig# 3#3 d 3*4) on «t»«l oaaownl of daliy 
ol»mld bo introdttood in tbt blonlEiiii alirouit also in ardor 
to ttfOtt tlio list of tbs lattor laiaziliiglUl* 

2* HBU 2051 1 • In addition to wbat was oacplalnsd 
oorrospOiiAlng to IHOillE” in Sootloii 4«d«2« at ^ 

% m Q fbo digit pttlsi is ilgait to tbs Bid If d oouAtor« 

t « 6 llsnbiiii is isposod i|g is onabiod* 

t bstwosa lot i 153 at and Bf is 

gsasratsi« 

t bstwssn Iff i lit ll an b iag is i^tiidriMii* 

fbns t1^ fontsnt of is dlsplsyod at t bstwowa 

(115 4 ^ fg) d Cl5t ♦ fg5* 

I, it»i3 * 

two is sfiil^iias am is appUsi to ©14 

I to f Ci*s**'iooi)* 

' ' ' j;": 


to oot 


t « i 


% m 24 


t m 23 


% m 30 


1^10 is sst f#!# 1® rsMy ta ©cniilf up •*« thm 
Bispliir is scumsatsa to F.I, atH i* ** 

Hmm souulsr U r«s«t mS dissfeasd - Jk 

m mmhM itoiit la aisaljled - ^ Umm» 

**•»**»♦ 

mmfm i i« t# 9 * 

1st 1m stessm as Dg • tl ^ 
is iMpvtt to COBBSIE n 
Also 1st 


so t&at at 


m 3 


9 so tast at 

A pulss is input to tts IWEMD (pits ©JT to sat 
it. 


t » 31 OWaJtt t oojsplstts m© rsadiag ta of ttis Isast 

sigaifiosat iigit in 3*1. (i»s*, 1} «• li^ wmmim •oiks"* 
t « 3i % ^ snatlsi* 

t tstsssn 37 A if ilapst ooiuit ptilos is iapiit to 

OOHSfSB ! ami tlis Isast sigaitloant 
soantar ^ ?#1* tJorcrngfi 

t tstwswi 43 a S7 OOUiSai 1 araais 0 Ci*s,* 0000) • li, 

tsooass *'stxo*' dlsatlii^ A^ «- liQ| is 
isasnatsi - f^a* 3rsa4s omi« 
t tstiisMi 49 ktn A^ is aaaUsd • OCOIftt t xsaSs 

t Ci«S4« 0001) so tiat lasoMSs 
' **oiis* aaci il|0 is miasA* 





• »« tbrnt at 


liit 


t 157 i 205 is appllM te 0|^* 

t b^twssn 150 ig aai mm Tmm% - la 

raaat so nmt ffg Tmmim 0iaa!ila0. 
t liatirssii 105 A 211 0seci«es »<aaa*>» 

t 0#t»ssa 188 k 236 OWSf ®R 1 soaplstea tin raailiig iM 

of Ills Xaast slpilflsfiiit di^lt ia S#S* (l*a*i 5) - 
xtmlMi *om^« 

% batvaoQ 183 & 241 Ag is anablsd. 

t batwaaii 184 4 860 fl» firat ooiiat pfiilao (0^) is Inpmt 

to iWJHJS 1 M van as Wm 10*8 oowtox* of ^*1* 
t iMtwaaa 244 4 310 tliiz0 0^ paios la Input to 

Q§dWfM 1 sod tbs 10*8 oMstttr of F*!:* 
t totwooB 230 A 322 mif» 1 roads 0 and 

**80110" « la goiuiratod sad la dlaatlM * 
f*B* roads 00031* 


t botwooB 250 A 328 Aj la onablod • WiMflt 2 raada 

i (0010) ao that Xg mmim "ono" but A|^ boooaoa 
iiiablii* 

t batwooa 200 A 332 Silff mmmi> wmm arrlroa* 
t batwooB 347 A 443 fba attftlBg of l*t. la ooaplatod 

ani It raada 51020. 

t bativoaa 33t A 413 i| !• fiw o»t. 
t bataao® 304 A 400 8^ isppllod to O,^. 

t botvoiB H3 A 401 

t botaaoB SI0 A 4ii;::. ,. A| AiitiiA *o»o**. 




«■ lM«t altfilfiaant digit ia a H . (i.t. , 0 ) - 

tetOH* '.MO- asd ,0 ^ 1, dHalAad - M, 1» 

■•Birattd. 


t ktt.Ma 400 d 496 f, i. wt >mt d p r«u.la^ dl.,tl«d 





MiLSaM m r,M» sr^itda OOO'^t, 

♦ tetmin 401 A 497 Aj is - OOWSl i mmim 3 

(0011) »o tiittt mtmim "oas" md is omililsd 

t bstirttsa 405 A 501 SMIF® OOMAIB POiSI arrirsa. 
t h9twmm 452 t 6tt flit rii^at ©f S Ji# is ©cw^JlsItta 

mB& it ifmi9 05102. 


I tmtmm 504 A 624 i| i» fiTsa oat. 
t tAtwmm 505 A 625 i® mppli^A H® 0|^* 

I iMitiitsn 510 H 6|0 4^ ^5 ^ mmt ^ .A^ mm&im 

t littmta 515 * A3$ bixt A^ xvaaiitt 

ilttWif ' 

I tAtwmm 540 A 660^ t tl»« vmASB§ in 

#f tin i®«i5 aifaitidtait AigAt im i Jl» t) *. 

L. amwiliM 


I ^ . dHyH' 'iMik ill®' U ^ m ■ % .JK 'Mb®. 

71M pui## tci® I ## 


Ittnw 571 A 715 


SMmi Miiaiii 'Mils# Co. I is ' iisiitti it® 

rs4i ss iiMt 1000*# sl«#s ia I#!. 





t INtmuA 577 A 1^1 » OOUUiE 1 mas* 0 aM iMiQuaits 

• Ag in diat«bl«d md i;0| tm gtiiijraM »• 

VMds 0203U 

t iMtwawi 585 A 727 • Aj Is mOaM - miMM 2 vsads 4 C0100) 
»© tliai itmftlas •on** m4 A|j %»■ 

t 587 t 751 • «35f mmmi^ wmm arirlw* 

% b©t«ii«ii 674 8 84t -* fl» I'i#'! sliittiag «tf S*I* la ^o©iBpI«t«d 
«ii6 it laaia 20518* 

t 686 8 854 « i| I© i±r«ii ®ut* 

t 691 8 859 - S|jj i* ©i»2U»i to 0|^* 

t tMitwooii 692 8 860 • Ji^ «M A| ax© xoiNit Jkg mwMim. 


iioa6i«6* 

t !»•%«••» 697 8 865 ** 6ao<«ui» "ono** Iwit Ag xiiwaims iisabioi. 
t tootuM 182 8 890 * 0CII»XI» 1 ocsiplotos tli« raadi^g io ot 
tilt itatt tl^nifloaiit 4,igM la 8*8* (!»••§ 0) * ]*| > . 


btoODitt "ttvo** m& to &Q vmtiiit 6ittl>It4 • X0| it 

t bttwtta 727 8 895 • f| l« m% M •« 

tiMt ao taltt it tiittvtd into tltiitr 0012712 1 m 


f*l* tai ta* TWAW 02051* 

t Ittvtiil 728 8 85^ • Aj it taafeltd •* QOOIfflW 2 irtadt 0 

(!•••» 0000 ) to mat % tetmt, aiagat A| it 

aatlilti tag |g ' 


t tttuttn 7^ 8 900 * 88X99 'OOIHAIII lOXiiB tppvittt* 
t Ittvt^ 819 * 1011 • M la* 'it otiaiXtttA 

iii6 it attit ' ' ' 

t k*«m*» ast :* <0t} •: '"f, art. ' :. 


t ^tw«tn 85€ k t028 


.. a^q. 

% }mtwmm 837 ft 10«9 - ^ 

Ctely «ft«p this tb0 S*l* should hs olisrsd ami tM 
Uioktag .taouU b. .tthdrwra. So. I, Milch woo (.nomtod .t 

% Ikstwssa 728 ft 898» has to Im ftslaysft hy say , 
so tlist «t 


» 148 


t hstwssn 868 ft 1036 - soft hsoos I| as soil ss 


(123 wMs) fOPS ftsitsrstsd. 

t Ijotwosn 993 ft 1163 «• SJi* is oloarsft saft ths blsoldiniE is 


sitliftsttini* ' 

TIsas ths f«B*» storing 02031 > io displsysi at t 
hstsswi (993 * %) ft (1163 * 

yOSCl i fros a stttfty of tlis tisiag otert |ust prsasiktsdi a 
jMtrtimtlar rspatitivs aatars Is ohsanraft and it ooass oat tliat 
(i) thtrt is a oonataat tins gap of t batvasa 114 ft 
1^ batvaaa 1km gaasratioii of 10| aad tha iisact 8^|jt la aaoii 

Aig it—ayals » 

(li) flia tiaa liitarral batwaan tbs a»t*y of S|jj ami 
ma t^mmtim of aarrospoaftiag i* dapanftwit oa ma ftSgit 

baSiw aiftad aai this tiw iaftarral is listai balow for tbs 10 ' 

jtt dl# iift A' 

* , . 

tor 0 £0^ is ^osratag at t « 31 aftar tbs aatxy of in 

t mm m m % bat«a«t 43 ft 67 " " * 


m 



For 3 Is goiierfttoa «t t botweoa 145 1 tST^tho mtrj of S^jj 


l^r i 


m 

H 
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• 168 192 


H 

» m 
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« t 

■ 193 8 217 
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For 8 
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m 

« t 

« 218 8 242 

■n 


m m 

far 9 

m 


m 

•* t 

” 243 A 267 

It 


m m 


(ill) 

ia go&oratod at t * 146 aftor 1*0 last 

KJ^ 


is' obtoinod* 

Fro* tlii obsorrotioius (i)| ( 11 ) mis (ill), "oyol® 
for tbo of laiy ffi*ib»r fro* S*S* to tho mwtmt 

of F.M, oa* f ooipiitod* .oro.lt 

MMlteig jgmiMJl bi ^ botwooo 1817 j M55 *lo»o>ooo*4o. 


ffilUlllSfflSl*- 

At t «■ 0 fg li ftfaUoblo* 

t «> $ flM f tl* i« oot to ooimt don* «* tlio dioploi^ i» blasilc«A «» 
tko n ua^lrd oatbodoo f tbo •!«* ilsp3jgrlii|; IUXi tub* 
im fNinMiotod «• roi^ins in of tiio oo*%«iit of f •!• isto 
3«B« io ooa^lo'lod* 


%ot bg ii #ioa** m 




m t# 

- — 


io Ite cI mt 


t m to io appllod to. ^oer 

t « 157 t.i* 10 aomd* 

siaoo ofior tbo mitiotio* of mm 


0T«&»» th* flarot oomit folao io ismt to OOBifia i or P*H 
only oftor • iteiipw Um of If#- » dologr 


m‘ 110 


io 


loAxodiiooi iNifOft % Io to % to #to*f «* 

mm*, wmmm *t t • it© ** m^xnm/ 
ctlo 1^iftiOi..<di«irt !*« iiIro*4|r boo* 






In* t§ *221 

mms *»0MIA8 

XKDs''X 25 ** (f H 


^ ^ ’^‘1 l|| tMiotmia *»93N»'* aM 

baoQMta "ana* «• ta anal^laS aadi iM diaablaS •* 

tl» wmmn mmrnmw Xm diaablad, 
if fli» DlSIfS ooimlar la alaarad* 

IIBSX 221 • la aiSitioa to wliat Jiata lw«i axpXalaaip at 
$ flM dlai^lar la ooatiaatal to 

msi **«* « etosaa 00025 and atoaaa 00221) 

0 lyi .aiNtolif^la' la lapat ^^0 (Ita*! to iM^tiLe 
1MI*I> gata of tiMi |ji|»at to U(MMM 5}« 

1 flit f«I* la aat to oooal of *• tlia Display aait la 
omaotoi to f*I* m& im tlaakai « ky^ la mmWunA 
- toaaaaa "out*# 

m mmm 5 la aat to 5 Ci»a,, toot)* 

25 B|:‘. la Jtopn to 000*f« 5 aoA to *fgj. 

5t OOOifM 5 o^lalm tte foadlag la of tlia laaat 
• algalflaAiKi «s#lt m i.a** t (ooot) * 

MMiaa. •lait*' ■ ♦ ,1a aoai^d « 


0 






1 rniwifm 941 A 1085 - Ig* 1» gtmtza'ltd aud i^|»li«4 to 
ao wall aa I^, 

t Jamtwmw 947 & 1091 OOOfifll 5 taa4a aasti mA aoi^Miaa 

.#r 

"aaro** - and A^^ axa aiaaUod • Im 
ioaaaatai* ^ 

jjflm* whidli iHJ. ba olioaaa aJttazwavflai la n.&x% 
than 6» ao that tha ABBX*IOI/SOTlAOfI<^ im not 
rapaatad vithoat aasatag tha OOllfSXI 5 mwAtm* 
t batwaaii 953 8 1017 • mH A^ ata aiiahlad «* 

OOOSSSB 4 laada I C^OOI) ao that haooawa 
••OBa** ma& A 2 J ia aaahAad ffgg la^ aat aai a^^ 
la anahlad* 

t hataaim 957 i 1101 * 8im C^WAHJ} HlIiSI avriTaa*' ' 

1044 i tSIt llflt iftilftlhi la aaap 
xaaia OOtIO and K«9*B* xaada fOOit* 



t hatnaoB 105$ A Iti4 <» i| ia gtfm mt and ia appXtad to 

% aiid hanoa to tha ]MI«$ gata of tha SBf iiipmt 
to 000»f» s ^ 

t hataraan lOdt^ d It3© « haaMa ^ona** 01 ^ A^^ ia - 

#nabXad,y** ■'ia.diaahitd'* 

t hatvaan 1^7 4 lt$5 * oomn | aoapiataa tha iraadiiit^in 
of lia In (i*a*t t) • 



~ pa8s«« zmemm ant start* 

m AlDIflOi^SOlflAOflQS 0101,1. 

t bstwssa 1997 4 2309 • IJ is gassratsi «M applisd ts 

as Oj) 8ftd Dg, 


t bstwasa 2003 t 2315 - maljas -Isis'* as oaJSfm 3 ass* 
»®t rssi 0 • and A|| rsaaia saalilsa* 


ll|| Iw tiiMsn as | £l 


• ss tMat at 


t Ustiissa 2007 i 2319 - is rnppim ts 0,^ ani an 
AISBI^SOSXiUOfl^ OfO^ is rspsatsi. 
t iMitwssn 2915 § 3369 * I^* is gsasratsd anl applisd t© 

Agl m 0| as ssll as t® ©g. 

t tstsssa 2919 A 3375 mwmm | rssAs 0 isi bssoass 


•asr®* • i 
itasratsi, 


snl A |^0 ars diaabisi «* £ 0 ^ la 


t bstvssii 2925 A 338 I * ig a»l A^ ais saabisd - OWITTIi 4 
zsaSs 2 Ci**«t 0010) -» 3&^ Vioai&s -©US'* and Agg 
is wiabisA * ftgg is sst aad ig^ is wiaUsd. 

I bstvssB 2929 A 3365 » BIXff OOmiiins fOMS amrss. 

I bstwaii A 3496 * Aigit abiftiag 'is ©sapistsd • S*6*’ 
fsada 02500 iMls X*2«lk rsads 21002* ^ 

I bstwssa 3026 A 3506 * 8| is giirsii ©at is sppiisd t© 
A«. uni ii*ii©s ^ tiM OK input ©f ooii9fm 5« 


I bstvssn 3063 A Wi * l«n pus««» tlir©a8jb sal 





t b*t««a J979 ft 4601 - 4, 0,^ mi aa 


^ - 

MB)niovsum40Tio« (jroia i. rtpmtua, 

» 48K ft 569J - Ij. 1 , .«.r.t .4 «ft .ppii ,4 to 



*J1 •• Oj M »«ix U to Bg. 

♦ tetwom 4891 ft $699 - OOBBSE J xtudo 0 oibl I, 


ita«vat«d» 

t !>•%«••& 489T t 1665 ^ aam m&hlm • 11 

z«a6« 3 0011) • Ttaate "<wq»» mw& Agg 

la ana^M * Ag| la 

t balwaam 4f01 A 5665 ^ . SHU* OOMAl© KTIiSI 


% U%mm 4568 k 


llllt ahllllag la aasplalad « 


mala 15000 ana ]f*S*l« me&A lllOO* 


t iMtwaaii 5000 A 5751 * g, la giraa m% aag aipXlad t® ig 
ana hmm «® Hit S8f Input &t omifm 3, 
t batwM 5006 & 571© - taaoaa# "!»»»• aM anatlaa 
Agj la aiaaWtaa# 

t gatvaffift 5015 « 5617 * I| la Inimt «a Odifli 3 # 

« Imtmm 5051 6 5815 OCmn 3 aoig»lataa tla vaallng In 
of Vm laaat aigiiiflaant aiglt In X*g«i*, l*a «9 0 
<0000) lij 1iaa««aa •a«po» ml aiaablaa aM 

4g Q » I8| la gooavataa* 

t tetwaan 5035 8 5^7 • I 50 aanaiot 0040 tlttoiifli ant 

ao no A$SilfWa^SBW^MMIOM OKEtX la atartat# 
t Uimm 5037 * sm am^at « OOlIXf X8 


♦ §041 & 5853 • Sillf OOTMO Wia ax^v#»* 

t l»tt«*«ii 5tt8 « 5944 • »i«it ahifting ia ^utm • S.l* 
jciiadd 500CK? whjULe smaSs 02210* 

% 1)«twii«a 5140 ft 595S » t# givaa imt iiift In iapit %©» 

31® iaptti! of oooifm 3, 

♦ iMitwooii 5146 ft 5962 <• Ij^ iMioCiios *onii** ati4 4^|| io 

onabliid - 4^3 i« ftloabled. 

t botwoon 5171 ft 5987 • OCOTfSfi 5 oonjilLo'loo %li« reading in 


of tile Xeimt elgnifleaat digit in M.S.H*, i*e*| 0 

(0000) - 2ij boonneo •oero* and dioabioo 4.^^ aiift. 

i« generated, 

t between 5175 ft 5991 - eannot ^ee tbroo^ and 

ooiMetPientljr »» A£lbnrZCa(/S03^M0fXO8 OfOI^B ia etarted, 


t between 5177 ft 5993 - md ere mbied • OOfBfM 4 


reaie 0 and ie giten out 



** ^^3 enabied , 
t between 518! ft 5997 « mm mmm mil atrriTea, 



t between 5268 ft 6108 * Bigit i^ifting la oonfleted • 8,t, 
reads 00025 and X, 8 Jl* reads 00221, 

, b,tM«> »80 * 61*0 - 6, t« ,!«» «rt - It 1. .pplted t, 
JUa ft 1, tbat tiM opwatlOB of 

mmmMmm U e^npieted, 

teijr itfter tble ®»8* eni ean be olaared and 



tbe bXanMag ean be wi^idJ«n«i teon liie diepiey. So, let 1, 
be dboaen ae * 140 ' ^ • iSne «t 





ii; imim a oonstmt tiaa g&p of t hwtmmm 109 Jk 
m h9twma m s^mmUm m& ii#*t (wliloli 

otovto a aow oorio* of jaaiItl«^S0BB8AO?IC« OTOII)* 

(ii.) Tim tim Ifftonral imtwpm "Qm otwrli of a aorioo 
of AO|}XTIOJf/31ljS?MCI7IOi 01018 fi*©** S|) and Ijln fonaxmtieo of 
dcrroa|M>iaafiis U impmdmt m tha digit road iato OOllHTmt 3 

m& ia giTon %y 

51 a X tm« * io)« 

idMxo a • 0 9 *•« 9« 

Cili) l» fiii^atad at t • I4d aftor ^ last 

10. la obtaiaada 

froa to'«i.1i»aiTati«ia^ Ci)* lit) C^i)# **o^a 

tJjta** far aaf WSMXKSJUBATWK ^ratioa aaa ba aoaimtad* ; 
Obrioiialjri td^a mxlMi »ilti|»iiaatioa agraia tlaa «iU ba of 
tba o«d«p of 10 aUlia^ooda* 





2, MMX i2f5 • •xpUim^, 

5. 2SE8S *»&•* . 

t • 0 \ tm 9:rmilmu and is mpplM t® 0^^ t® initAa-t® m 

% * i f *11, 1 * rm&f to oount op -• -m® 3)I035S o<»iafl* 3 p I® sot 

to Qount &mm. - tli® dt»piay i» oonaootod to f .1. mi 
1* tlaiicod • I® sot to mha \ **mm^ m that 

A |5 moA Aji az® •nahlod. 

»o®, ooapotatioa hviog® oat ^t th® jmmtm/umsmmmi 

QYOm tim for 0®295 ®tU h® t t®ti»««i IJOt A 14f3 Cl®f. 
Soetion ao thad at 

t li®t«®®a 1301 4 1423 - Igjj oad hm® Xg* t» airailalil® - 
Xj* irntaM, 

t h®t«®«a 1307 * 1499 « 9li® OOIlBlfXOK EBIXSflE th® 

oonto&t of til® UlOXfS oountor* 

t h®t«®®a 142S A 1$^ * S,X. i® 4L®az«<l and th® UanklnK m 
tlw dIopXdr vitMvaiai, 

4-‘A, XXXXBX 28 « AXfO^IX ojqilaliiot, 

C ffQgB s ;M» i« a imof aatx^r and ha® t®«a Inoltidad to 

iiMnitfBt® iAm mmikim IwhaTioiiv ia aiioii a oaa®), 

4*B, mss *0liAI 8*I«* «* 

t «• 0 % gfaSlahl® and i® f«a®irat®i« : 

t 127 SJI* a® imU a® itim SXOXfS eomitar ax® ®l*ax®d. 






I txm 


« - iw « wiiw»x puAm 3M uapttf 10 mt ©laiTS 0<»mt«r« «««Ailig 2 
% m %Q$ fiM ®l81f8 mmimv dooo not rood 0 and 3^ iwitBO 
•'oao", koopim ODoiaedt 

t IW****! 10T • 151 - Du ftnit ten Of S^. im 

oosplotod ond it xoodo oc^to* 
t lio^ooa 119 # I4| -*§118 difwa out m& sgitmvm^m a 
imloo liiioli ia opjpiiod to <3^ and 

t Ijotwoon Iff i 199 « SliXyf 0»84O UTliSB orrlvoo* 
t to^ooa 209 # aiJ - A OSW piioo l» iajmt to tlio BWIW 
owntott iModiai I* 

t to«iio«i 219 A * fAt Bl»l9i &&mim jroodo 0 «id 







t 22S lb M. » 4«. ^ 

« *7* - s, 1 « giwn ,m tet ao P m l« 


A% 9 6i3; a _ HftJI m K«W«l *m. «». fc. 

* 14 ^ bt <i^O)i«a 

«tmm m 


14 


250 


• »U ^ 


“ **>•* «*l»y*4 ?• axrtniB ■« 

*g* %. B„ !■ m 


0 


If 


40 


• fhus n't 

» katwtu 8}$ * 280 . »g, 1, WKilibl. - B j, i« q>»Xl«4 

*9 0^ to start so laBIfWa^ailfSAOflO® tsr$IM m 
mn MB t& m mr lagput of 

t bstssso 261 t 286 - mmK o«wtsr to oooiit 6oi». 

IJoir, tbs 4Ifflmoi^i0BfllAaTIO8 OTOIil tim for mm 
is oonFiitSil SQA foit^ to ts t tstosss 85 a & 993 (nmf. Ssotion 

4#fi83}f so 0 % 


t ».*..« 110$ « 1278 - U «lT<m oat - 1. mpat 

^50 Cttti^Xo 6 ) ssd gcmonttss s imXss. t * i # 
% pOss smm «88.a. sod Is input to 0|^ to 
stsrt s sssoni aTObl* 


t l»tlsrs«i 1955 it nn ^ m $ttm dut ** b ^ imisMi is 
fSBSrstsdy sntsrsd iato ll*S*i* sad sasi to start a 
tiM iMTitm/^mmmnQB crmi* 

Xu a siaiisr ssgr# si 

t iMtwsiii 2885 k 58T4 * i fourtii m<m 

Smm mtSk 

So OOOflfiMMI # 


wmim ib« IbtirHi art)*# • % piOsB is fsnsimtsa 
(X«f • iisotiM 4 «t«4>' sbess mmirmmm sa«sot t* iwsiHi' 

prsoissljr.. ntd' iriiab^ sMIsn lb sabi tins’ gimdA$m 



« wmi It • ^25 it glV«a out At lilt eOiq^lA tioil 

Of thfi fmaeth - lo poltt«» yat » fn^g 

puioti if c^trctfd * fggg if fppiifd if 
ttee 8» ii^t of enO 0^^ an 

A 3 ®IfI<^ 8 liafIt*OfIOI OfOIdS), 

f ^tiifwci 3661 k 487 B 8 *S* btooM a rtady to ooant uf - 

!.«»« tfocMOf **oa«» tiiw iifotiiiigt i^tk iu^ jat 


t tetaefa 4505 Ik 5270 - fiio AlOWIOI/WimOTlOI 0 X 0 a 1 » 
ooiipif t «4 fiii Xjm if obtftiiiia • Xjgg fiialf 
Of v@ii f f {[OBB0K oouatoa yfUMtiOfli 

ifiefi t) mi lumof fmraitef o pialiw « f^jl^ 

if input to 0 |^» Ogf 0 |» ijg 
t tftvion 4511 t 5876 inj ani om onPtifd 8 » 1 « in 
fft to ooimt 6011a * 6im ooimter if«f6s 1 atflos* 
oonatim 601m 00 tliot mamXm ^ 9 mP and 


I botwoon 4515 a mm - 8 Hiif ocamoro mmt 

I littvooa 4iW a 5391 * 14«^t whittim of »*1# and loft 






t iMttwam. 4656 k 5401 • i 4 ^ 

natelad. ^ n^^iii ^ ^ 4 

^ ■^■*^lif1.- 

t *-»«« S4ao » 6,9J . U gl„, «t ^ 

® % Pttlut - -th# cy pula# l» mtmm&. into 

«n«i i» lapttt U 0^^ t© aiKrt a aaooaA ilM)lfIO»/ 
3t®taA0fOT CTOli* ' 

la tlm 9m9 w«y, tiM 4DfiIf Ica|/«UimA0SI« ClOli i» 
r#paa-|«d »iac noz© tiaas m& duartag ••▼•atli c^©!© © borrow 
ia obtaiiitd. 

♦ 6«tii©«a 6530 4 T591 mD’mim/WMMmfim mom Im «a«pl6l 

t batwmt 71S0 ft 8389 fiiftzft » « « ' » 

t Utmm 8030 ft 9387 mrnm ^ « ' *» « 

t h^wmn mm ft 10381 ^ mib «| « « « 

t ^tiitaii 9730 ft 11383* Sixtft « « m m 

% batva«i 10380 ft 18381- StwatH ftIffilfiail/WBmOflOir 0IOM 

la ooKplataft «ad la git©© o©t »iiio« © y© 

«a« gmrnvrnm ftiurlag thi» imfta© i« 

px*dftiie«4 - ^Bii© 'la iipp}Li«N| %g, fit© lapnit 

*14 


Of Wji ©Hi i%f> a%me% m jmmim/MrmmmiOM 


t k«tw*«B 


4 11347 • r.M. teooan nwtj to ooiat »p . 

i»oo<«*« •0Bo« m %m Mm jUg m. 


t ft© tw*©© 11430 ft 41379 poo©#© 

©0©iit«r ie©©AI©f 

I ft© Ift^jj^ ^ ' ft'^ .l|Hf- %||| ' l•,l©p©l 





t iMtnm 11436 • t5385 - ibH ^ . ,.B. 

!.• M^l %o QOkini dBWQi •• 0 ao 

& m - >f6«tt ’ww* that ai«i.hHii» 

6B>UiaL_i^. 

Hiw, 'Ui* »lpit i^iftlng of S*l4 fiui w«ai a# tim lmt% 

Hitttim’ of M.S*!* MT* aoi^iotad aiai 1« gfroa aut. C«ia 
tlM of tiiaaa h&m not Um imHiaBiU to rnmU 

lapotltiono). so, at 

t iMtnooa 11555 ft 15504 • im ofttainoft • io 

iaf«t to 0,^ to atart an jmifim/mimkmim 
omi and also to m& tlio IISW ia^m of 

t lMitwoffi:i 11561 ft 13510 - k ^._M iMlf 

j — MXM ^aabloi m 

t batwoan 12405 ft 14502 • 2^ ' ia fiaan out • alaoa a fy 

waa ftMiaratad fttiaiag tl» ASI^ITiai/smMOfXOft 0I0X», 
i^taaft of a ^ ? a palaa la fnaftiioaft * %|IS 

la appllaft to 0|.^t tfea ssf li^iit of aiift 0^^ 

(to aftart an iHSOaxmr/^SSAOtXOft OfO&I). 
t Iwtiraaii 12411 ft 14500 <«• t«R* baaowa naaftj to ooinit mp •> 
li^ taaoaaa "ona’' ao tiiat liotM. .1^^. anft... .Aj q 



T5j» f in ' T ,IT B; * ^'1 


3L« ia oHalmft « i:^ ]>aMiaa 

^pjpiPF ' ' ■' 

Coinoa 1^ 

■ jpa 1^6 


OtOSS la eoapS^aMt ani at 
i^aiMUBf CM I2ka .ftiapli^ la 
a^isftii talajK ' t IM MitftlaMi 



!••*» 00360* Sm 


6 . * 

t m Q u a(W$iXmhl9 md appXimi I© Ojg. 

t • i fli* i» ©oimtoted t© t*l* «ii f«I.* ©©attiiiijaiig 

tilt ]r«Miiid«Vi i»©«| II* ia iiii|a*3r»4* ' ■ . 

A 9ti»4j of tlM Mnfag foy tii« »lf ISIOS om» mrp&lm 

that Wa mmimm%^ala tim Hax dittoioji** willL 1m mtta high - of 
til© order of too KUlieooond©. 


gtaftTiim oi...,.g»i.. ooii>o»is.t cost 101 tm mmmm nAOHJon t* 


1& tlai© S©etjMM a foxar xomgii aatiaattpm of ^o total 
eoat (in Ra^aa) of ©©opoiioiite to to oood hma ham prtawtod 
to oatiaiy tlw roadoro* toloroat* Vhio oatiiMitioii ia to no 
«agr iatailad and ia haaad on "oaljr iiartialljr roUatSa** tof®»ati«to 
rogardtof prioaa on ono ted* and on to# aoRRoaed aaa 

of ato|iio aad atMsdiopd oiroiiit ta oteiipo a on tlta ottar tandf 
emaatiiaiitijp* iittia antoantioitir <nr aoonratanaaa la oialnad* 
flMi tot too 00 at «iU to oomputod nod or tlia 


folliyifiwg idiX *liaada'*i 
1 * imT mmm 
t* uisFiijy u«if 


3 . nw^mm gmimm m mmwm 

4 . imxo m Ammmm 

5 . mm mwm m mmm mm, w .• ■ .. >■, ■: 

i* 

dootoiltli Id; laiitei^|||i.ainiteiat a $am mUma 
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Oo,t Of . or a >>..4 ».« 

b# ooii9l.<l93r«d inAlTlAiiJiXl^ tvKt obrl^us ]p0ft8@sui« So, wilto ‘Hittsti 
tefor*a1il«», ooet p#r tseh of bucio iioioloo, m liMtm 
b«lo«» ooji h9 •9%ijmUAt 


•) 

Flip-flop 

• 2 trioiolo^ro + a dioiof + o 




xoolotiMia «aS otspaoltomooi 

Es»3S.O0 

b) 

goto 

- 5 liotof f a fbw rooiotaoooo 
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o) 

iQoodtr/bfooSor 

- 4tx»it 2$ llMoe m thu OTOZogo # 



0 fow zoo^lotwoeoff aag oopooitoiiooo t 




li»90«00 


fHIXW »rtw 

•• 1 tpgooloter * m fow ^olotonooo 



ipl oi^ooito&ooot 

1^19*00 

®) 

Oontvolltl Fitloo 




an (iiiii -gyii'i inmii mioii niin -An ■^■■■■^■^- 
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t| 

Moitootftblo 
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fti»5f»00 

§} 

Bolojr 

• Oft -Hio ovorogo 

SfcB.oo 

bt) 

|-ll^»t A*»/0i . 
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$3m gm%m -s-§0 * 5 «• 1501 


25 i-tlay® 25 X 21 •• 625 1 2 pul#® gmmmtmm -^2 x tOO - 200 f 
1 tii<io4#r “*■ 1 X 50 -I 50f AaBgoxaaat® fe,tOO(),OQ 

i ilXIE tun## -^6 X 100 « 600| 50 fllXIl 4xiT#r« ->50 x 15 • 7 
I 4«#o6«3r# I X 50 « 250| 50 j*«lagr« — ^ 50 x 25 • 1250 f 


2 f&T •feUMiagi 2 f0y ©ouii'tling upi 2 ITox QOuiitliig 4wa #116 

1 for ro#6iag.i]i. So^ on tli« «T«rag«, @ gni## #r# a««6#0 

p#r wioli flip-flop la tb# thr## rogi#t#r« - S.IU aad M*Si* 

Hem# tlw 00# t p#r oaoli r#gi«t«r will bo 

to flip»ira.@po 0-0-B g#%oo —*■ 20 X (35 ♦ 8 X 8) « 20 X f9»<i 
tC^Of AppxoxiMto fotol for llaroo rigis'ioroi 3 x 2000 • gsL^omA 
1* OOOVfm 1 4 X (35 ♦ 8 X 3) • ifci^.Cl® 


1. Qmmm i 4 x (35 ♦ 8 x 3) - 
0. oooisn 3 . « « 

». OOOIflit 5x (35 ♦ixt) « 

8. OOQlfli 4 ' ' * » 

f. mom COUITIE 4 x (35 <»* 8 x 5) » 

6. C0/C,SC'2I0» HBOISfll 3 X (35 ♦ 8 X 1) • 
H. Oa^OK OOOTTH t xC55^8x3> • 


H. Oa^OK OOOTTH 


1^240»00 
8s.240,00 
8 a 150,00 
^150.00 
18.300.00 
88,130.00 
i8.120*<^ 






90 flip-flop* 50 * (35 ♦ 8 X 2) * 2500f 10 li0»»-^^10 * 35 « 350| 

20 d*l*y« 20 X 75 • 1500* mmimm fC»Ali t !ts.5Q0Q>00 

5. m... mmm atom . 

fomr Sttpp:^ 1000 I I 

6. MisaiMiEOua i 

Cabinet, aeckaitieal fittiage, Indleatiiig leap#, ete. 
aU talBin togethex - ACTBQxmfB fOfAl i R& 1000.00 

Hwiee Hie eoapea^ oost far tlie eatlae ieak dulmliilea 
win be about is. 19, 000. 00. HoweTer, in pametioe, the eoet oaa 
be aedaoed bi- 

(i) developiag aa ioligeaeoae dlaplair ncnetea, aai 
(li) doing anray with Ibe H-C-B gate* at leaat 
pertialiy, if not eonplatelj. 


■i .4 % ' r#. 

'.v: 


- '■ s’ i” 

: - 



5.1 





♦ 7 > »,♦* iW' oaiio 


ism SOMISflQAtglB IIAQII1I1!I 


wa.A* m tzTvndtd to tl» doeign of a »€«?» aopMatioatai 
^•«k oaloiilBtoz’ wMoli, ai'^ tka introtiitotiim ot a foa apaoial 
ftaturaa ooui»lai atk auitakla aodifioatioiai , will kopafttlJ? ka 
a oiMwarolally faaalbl# mkhiiia. fka aaokliiat akioii alU kara 
a oaiiaoltjr i 10 * * 10 (aa# Saottoa 1.5) aill ba aWla to 

oariy out tka opaxationa of MixaO Addition aad Satotaraatlo»» 
foaltiiPi Mi iagatiaa laltiplloationt smaaatloci of I’rodnota 
Cfoaitiaa and SagatiTo), IteltipUoation (Poaitiira and lagatlaa) 
and Aoimaiilatloai and finalist MTiaiouf it akmiM ka?# an 
autOHitio floating point aritkaatie Mi an antoaatio iiaplaj 
mrataa. 


Xn oviar to eaksgr out tka irariona oparationa iiatai 
in tka i^rtTioua OaotiMf tka folloalng foun xagialaxa ii.3.i ka 
faoiiipait 

1. sifHNO umimm CS.I*) ' * to iigitaaapaoitjr 
mOMSIf BIOBfEB ^ 10 iigita aapaaitir 

5* OISfXSO WXSflft CK*i.I«) - i ilflta aapaaity 

4. i>70RrQh HHGIsm Cif.t*) ♦ 10 Siglta aapaai^ 


ta* 79.3 + ®.i79 - 98.21 

1. ov "CJIilAS Att" .• %• entixv meliiiit !» brought to ti« 

**groiii>fl», i,#., Btarting statt and Ilia aisplfiy »y»t«ia 
is tunad on. 

2. IHDi^X 7SA3 • 79.3 la aatarad into S.E. • S.l. ia €iapl«ya€ 

aa 000000079.3. 

3. PiiKSS - fha o<»taiit of SJa. (l*a.i 79*3) la adia4 to. 

tJ» ooQtant of P*I. (l.a*| 8) ** 8»1. la olaaradi •• 

P.fl., oontaimag (0 ^ 79*3) l.a*, 79 •3» la dlaplayai 
aa 000000079*3* 

4* IIIDBX 8*879 - 8*879 la antarad Into S.il. - S.l. la 
diaplayad m 0000008.S79* 

5* PilSi • Tha eoataat of S*a* <i.a*, 8.879) la adidad 

to ^a ooataat of f.I. (i*a.» 79.3) « 8*1* la olaaQrad ** 
P.B.» oonlalnli^ (79*5 * 8.879) l*a«t 88.179, la 
U9pUyU aa 0000088*179* 

i* ZffiOfil 98*21 *- 98.21 la anterad Into S*I* « B3« la 


dtlayldjad aa 00000098*21* 

7. A^-tiEas »•-.*» • fha oontant of sa. Cl*a., 98*21) la 

aabtraotad trm tha oontant of P.l* (l.o*, 88*179) • 
S.l* la olaarad •• f*!., oontalntag (88*179 - ^.21) 
irtilafei la a magatlva aaabar, ^la dlaplajftd in tlia 


aQM^Jliiiint fom# l*a*| ^ 9999fS9*9^9* flit o«i«»3.«wiiit 
foxm la lillltatti ^ an «Bbar Xanip* 
m |X» mpwmmx fomt i.f* • 



lO.Oit, an mitUrnl kwy im» to b® pmrnm. 

i. '• ^ Ylii coBt«t Of f.H. (l,®,, 9999989.969) 

roafi Into 3*1, • ^ oloaj*#^ •• tli® ooatiaat OGf 

M.II. {1.®,* 9999989,969) is sabtmotea fro* tn® oontont 
of P,W, OWOOOOOOO) 3,1, i« oliiirod ,* 

ooataliilBf tl® r«ai3.t in tii® wmsSi f owf i® iispiiirod 
•• ommmmi wm a nogatlv® Il^n. 



1*. 9,78 * 81.9 * 

CA31 Ci)i .f.MIf XIS. Mlltf IMilOAf ipy «. 

1 * f®H3S "OSEAl AW • 0onNMi|»^iiig ftootioa® k®ir« aisaeij 
b®«ii iaq^Xaiiiid, 

2, MIBX 5*78 • 9,78 1« «at«nod into 3,1, • 3,1, i» 41®l»Xi^d 


M 00060009,78* 

I, l»Sil • 1*78 to »otali»i uitdiotiirbod in 3,1, m4 

diopXajfod •• S,8«X, io &iido to oO'Oopt tlo nojct 

^tisr* 

4* IHDKX 81*9 • 81,9 lo oatorod into • 8,3,1, i® 

ilopligroX «® 00061,9, 

9, PiL^;r^S ’*!»«•* *» Til® po®lti¥o niXtipIi«®tim talc®® plao® ani 


til® pro&iMt i» ®dd®d to tit ooatiiit of f«fi, * 3,1, 
and lf,8,R, «vo aXoaorod » X,l, i® ditpXiqrod a® 0000471*982. 
AXtOf iafdt to tl» %,S*I« i® llooMad «aad 3,1, 

to ®Md• nttadjr to talBt la tlo aoit JMoibix*' antcr, 

(u)i wmmmmmmm » 

■•tiliMW, ' tourtlMtia,, to 


mltiplieatioai will liw wok* ©ha&fWK 

iB tto* 8«0it«ii9w of iMwxlug 0ft«r step 4 la §4Si f JL ) I « 

5 * raiBS *••-.** • ffloltlDlloatlon talcow j^ao« m& 

%h9 produoli la KiMraoted fro® iti* oontont of ?*S* - 
M M.G.iU art olotrod - P*B. im Al»pl«isr«d In tlio 
Qomplmmi form as 999*9^28 *$ 18 ftos o 0 b^ 1 «ds]|'I for* 
is iadloatsd *a ambor laxp* 

Also, input to the is Uooltsd sad S«8. 

is sods Jfsady to taJw in tli# mat mabar *at*y« 
la ©rdsr to ^t tl* rssult in tbs aorKsl for*, i»s«if 
-0000/471 •388* tot •ISSfSKI* lay hm to b« peosssd* tbs ftoetions 
of wbiob bavs AmeAi btt* sxplainsd undsr A (!•*•* MIXm 
AiB mmnmim)* 


MjmmMJma M i m » wti 


mimMMLsmmBs m 

H, 9,7® * 81*9 ♦ 8*91 X 7 


- 151*2 X 9*759 

f « 


1 * 

t* 

I* 

4* 


PHS:;?n »*CX»BAE khW 

TWlWIf R 

4^P.W fW 

m)-:x 81.9 

I, Pimm **•.4" , 

CAt toi* slsgo atorioi 0 ♦ f|» 4» displsrbd • 
Sti. snl am #ls«f iwd »t«djp to aossft’ tbs 


Ooxvssp^ini fnnstioas bsvs 
slfsady %sm siq^lsltisd. 


nex t entrv^ 

W W'W 1*111 'fP'' TjiPto'w ”IPj8||Hjr ^ 


m / ' / , ^ 

;iv' ■ ■ 




6. VW'-l B,91 

7. i 

i* ■: 'i : t 

9. . ".-r» 

CiMi . muw • t & r «8 0 + f ^+ i»g aoi i » diopiay #^ « g . E , «ai 

3£.w.-i« urn clear and 5#K* aada ready 1» accept tlie aeat eotrj)* 

10 . 151*2 

11 . Bmsu 

12 . mm 9.759 

15 * "•»** 

(?.ll. at tMa etage, etorea 0 +P^+Pg-p^ and la 
dlaplayed - aa matial, S. 1 . and 1 . 8 . 1 . are clear m& B.l. Made 
ready to accept ttie atari catry). 

Siaoa 0+f|+fg-fj ia aagatlee* it la dlaplaytd ia tlie 
coapleAttct fbai tMa la iadleated %w m iwMr luRp. 

14 . mmBB ^wrnmv . Ita parpoae and eoweapoadUic sacMaa 
fuattioaa liare already beta explalptd. 



He* e 1*18 *81.9 • 

♦ 8 . ft * T * fg 

•* 151.2 M f*i^f • 

sail • f I j 


1 * mss **0141111 * Oorreap^iag JttaaaticHM lata alaraady 

■■ ' ImmiI' t'"' ' t0 ‘' ■' =' ' j'.f ■> 

t* SiXfCM Oi fSi *9tdi00t lO^WldMl*' «» iiaia maMSlm 




S- 


e«ri»»p©n^lng u m im 

3. IIDiilC t>.78 - 5.78 is tnttrsd into SJa* - S.S. i« 4i«Fia7*i* 

4 . Mass "X« - 5 , 7 ® 4 a rttaiasd unilsttirM in S.H. m& dlofisyni 

M.S.R. i# aadt rsad^r to aooopt tli* nozt ontry - ?.I. 1« 
oltarod. 

5 . MBI 81.9 • 8t.9 i» «iitosr«d into I.S.I. • M.S.l* i« 

dlspitgrod. 

6. MISS ■'»+* - fiis first multipXioatioa taiPBS pXaoo md tim 

prod Hit is stmi in • S.H. and M.sa. &m 
©Isnrtd « 8*1. rtsds in f| iron P.I. sM F| is 
addtd fKHi %}m S.l. to tl» oontsnt of 87.1. (i.s. 0) • 

Sit. is olsaxtNl <» ?*B.| storing f ^9 is diopiaysdt 
wlilt Sf.l, sooimiiatss tiis mm {§ # 1|)« Also 8.1. 
is niiit rssdy to tsko in tlis nsxt sntry. 

7. 33ED1I 8*91 • 8.91 is Witsrsi into 8.1* • 8*1. ^is displisysd. 

8* mm$ «!** « 8*91 is rstsinsd nndistiurbsi i& BM. m& iispliiyiid- 
M.S.l* is Mids issdjto sooopt tit noxt sntxy * 1^.1. is 
olssrsS. 

9. UTa:.! 7 7 is sntsrsd Into a.8.I. 1.8.8. is dlSFlsysd, 

10. MMB * flw sss^ anltipliostisit takss pliios mA tlis 

frodnst f| is ststsi la 8*8* • 8*8* snS 1.8*1* srs 
olsuvsd 8*8* rssis in froti 8.8* snd ^ sidsd 
froA 8*E* to lis sontsst Oi S®.8. Ci*#*! © + F|) — S.l* 
is sissrsd * l«l*t storlBi tg , is iiifligsdt viiils 
St *8. soMSiliiss ttos saa CO f I ♦ IgK iiso 0*1* is 

Mis ffSdjr to tsU^ia as*! 



*1. 151,2 

12. 

15. %m 


Ocwri»®poBiiflg tsmm 

alm®S^ hem tatplitiiiod. 


14, /fteaa *♦*-« - fiM thXxA •altlj)Xioatl<3ii talc«8 pin®® aafi the 
produot ?j| to ®oi|>l«i«iit twmt to «t®r#d to t.l, -> 
S-®. end I.S.I. eve elitd^ta - S.l. mads to Srem 
f.H« and to addad (not euhtrmete^) trm BM* to 
oonttat of Sf.S, (i,*,, @ + 4 Pj^) - s.l. to oloatrod 

f *1. , atortol ttM pvodttot to tlia cnaplowasat far*# to 
dtoplifod idiUo Sf.I. emxmXetee (0+f^ "** ^2 * ^ 3 ^* 
Aloo 3.1. la aada ves^ ^Mca to tlw aaxt aatxqr* 

t S.B. • fkia foXloalag totoatsrattot eowaiptoa will aatatliadi 

■ 

tlia reXMltf et atop H* 


lii-.IUyir 


®x$ ♦ 2*9 • a*5 [f| <^f| 4 Pg 


fraotof tto 14 alapa daaorltad ao Hurt ana fiiida tliat 
ataa.. IQ . tlia aoalaata of f.S# and »*H* «pa 


P.M* t 1® (l.a.f 

m mmm%$ 


iMm. « 

P*I. i *10 (toa.i %) 


St.®* I 58 (it#., f, 4 p^) 

or. 8888808848 


4 008080001® 

OOOOOOOt^ 


if.8« t 48 Cl*a*t P|. 4 


^1 ^ h 




0000000058 ♦ »g 


. , .Ji. 


tf>r; 






.' c' 'i' '''’.' 1' s, ’*1,“'' ', '!'i 7 1 r, ., ,-j^j ' 

'I' ; 0. •■ '-W ;'jv 


", ’‘J:' '}' .A^.' ’’ ■ , , ' 


f ^ ^ J 



Ill final Its alt wan posit irt} it 

it aogatito in •^t atxt oaunplt. 

®*5 ♦ 2*f - 6* 12 


iiiff.l!_JLljliLja i 


S«it aa la tbs prttioas tsmsole, 


f.a. I .72 (1*#., fj) 
9999999928 


9^ tSa t •*14 (i*#*f 
W, ©OOOWOOli 4- fg ■ 


99999999^ f. 


999999998® 

I^MSf la tliia txaiipltf tlis f laai vomilt is ntfatito aai 
is storod ia 8? *8 * la tlit ooapltMat IOia0 . ^ 

80*1 siani tlm t*l« storos aM ilapiagro « a^atifo 
prod not la ‘^o ooapliatiit fosat Cia&ioatod ti* tio lai^or l«ip)t 
it lao to 8o »t®t«fOi to «io aomtkl f«ra ^ prooolag lOio l»»» 
imf 00 ntual* 

II* B.sau «-gESSCIUI*» • Ifet ooiffto^iiag faaationo liaw hma 


AooofiM prtTloiiolar* 

ti* miss "SMI* • flio ooiilnmt of «?.»•! i*«*t (0 4* ♦ tg *. fj) 

i» ftai iftto sa, COiiootly, if pooitivo «m oftoa 
•atoaatio lootofotioB, if * ta.*, »toapHi« tlio 


flMii foittlt ia tfco aowBii fw# i» ilaplayoi. 



oMf :|V l« '«iot tlio o^oat is Sa 


e*l. vat tltarM la stap t5i th® of Sf.l. la 

ten it atai lato S*a, aaa Sf.a. u Ql®eip«i* fa» aoattat of 

•R. it tl»a froa mafe of 8T*l* (1,®,, o) aad S.l. 

It oltiir«4. 


w;. DIVL-VIU?: ; 

S** tSf.l I 3.T9 * 

!• »SI3gAE Aa* 

2, JPn^lI S5f*T - 859.7 St wittrod Sato S.I. • s.l, it A$Mplei^& 
at 000000859.7. 

I. ttass ••i" • 859.7 it MH trm &!. to Hi# ooi««iife of f •!• 

0) •S.l# it oltartS • f.l. it lispltyti at 
000000859.7ir 

4# mm 5#7I • 5.79 it taltatl iato MS. • MS. it Sltfiirtl 
at 00000009.79. 

5. msm • MvitKai talto pitot mM «it li tlilBi, 

ia M.8.B. • f .1* tai 8«1. art oltartl «* X.i.l* it 
iiapiiirti at 28i»899* 


»Q « IQMP w «1 oowpai- 




mummmM » 


SBEXil. 

SO. 

I. 

t. 

9. 

4* 

I. 


]»s8immzai 


«/0l» SiSfOB 

r- ■! ■ 

OlliiB MM WKf 

auuA •.■. m 

.... r r 

^lAS M.8.JI* Iff: 
IRIifBRAXS Sffi " V' 


.i . 


f^afciSil 








,l Iri- I'iv 


PBt Gv 

% 
% 
I 
1 

10 


mm 


mcsiPTi<» 


wo. Of fXBOSS 


a. 

bwhiaii fouf tm 

1 

T. 

♦# -f *f i Hfs ' . '■ ’ ^ ' 

4 

i. 

•*$ --f i MMin 

3 

9* 

piosaot AoomMTOi m/mt mmm 

1 

10. 

‘ -iToia x?.r 

1 

11. 

-Aifj> Kvr 

1 

• 

MUU fUBIS • WlJimilO 

10 


mxxi fm « iiow 

1 

13. 

»E 0 H um fm mmamm mamm mm 

11 

14 • 

mimmm wm mxomzm mm. %m 

1 

11. 

mmwm miufm wm iw 

1 

ia. 

*mmm m* mimm sm urn 

1 


M m 

iCLthm»^ P&99M^ iWvioasy ^ !•« r«wait«4 

to to iatroWiisoi la 'iio Wioflior oait of tto prootat ao^iao wm 
to lag liotod Moo for o^lotoaooo* 

Ci) flM WtopliW mit wiH. taro o tCMIi|El% oapooitr 

M. m mm 

UMIISmI Off 

Cil) fmat rofloloJfo will toTo t© to Oloplirod* tooomoo 
m latrofiaotiea of m» mMm rogiotor, oio,, SfOtAOl moiSfSi* 
(in) Siaso too a oapaoll^ of 6 Oi|^to aalft 

tto f frot four iUB f&MU from tto wiU rmia am oluHa 

a»s*M* io aiopiofoi* 

CiT) ^ aitfilioroa W aio 

Of wr «M tf tto .11 *» tokooo «. too wra 



Vis* :i.l) 


\* ■—am 


vmxm- 



^ twill® 

im, 5.1 omAtOB»f fiai cbfs.s.h, disfut 

{ l»a®» 226 « 8 i 5 ) 





^inot oouater tjrp# aritlaietie Is ^lag ussd, sll Hhs 
opsraticms la tlm Hostiag jpsiat a(^s *111 mmmmi.lj 1»« saoisatsi 
la tlis la ttgsr aogt Iskt tlis 4soiasl poiai Isns to b» pmpmlj 
tsksa cars of slwiltsasoiisly s^se sSiitioiSil flosliag p&imt 
si^l'llais'fel.o iilili^ Is also j^xaposad to bo oowatw typo^ ff tf 
primiplo of oawsylai floating polat arltlaiatio oaa bo 
tooailjf aUU4 m followii 

A* ADBISIOi/WlflAOtICW • Bofom tbo start of tto oparatloa* 
tlis too opormSo mot l»a lljMNlHiip proporl^ witb rospsot to tbm 

jsM jtfib siMktatSiSb' w -jiaSkt <aiia JH 

SCQJUHKjL p03(XI1|« 

1« lOlffZPIiX^AflCai « Tho wi^tiplioatioa is psrforwid la tka 
lalagsid aods afisnvards Ilia daaiaal polat la ssyp^pllsdn 
nia amtar of digits aftar daoloal la tha prodaot tdoals tits aia 
of tho mmbow of digits aftar daolaal la tlM imltiplioand aad 

H-lwl 

0. A» AO0»WlliAfICi ♦ Ssfoxs oarsanai out a 

attltiplioatittOf tlia witlolpdlad jirodiiot uid Iko soa of tlaa 
prodttots alraaiy saatamldlsd liioiM bo linsd witk raspsot to 
tlis dsslitil polati aaig aftar tMa tka aaltipliiatiott iiad 
aatss^sttl aosiaiiala’^oii oaa bt awiaatad* 

». iinsa um»m 'm m Wftatad 


up with napwat to tha daatal polat n>d than Um pwoaaaa of 

dlTlalOB wlU atart with didlt-a^laUiag, a. waa axplaiMt la 

S«etii» 4«2*4» 

21i« w^M of oohloTiug fiogiing point ierilteotio lm» 
teowi oxpXoinod liolloity wi'i^ oorjcoopcHoiioB koying 
fw th* Toriouo oporationoa 

mmmm 

i*2*to mjm mmm mu 

fti# $19,298 ♦ If. 3 *2 .81562 - 30.1 « 

a) for owrryioi out ‘^o froooot of rnixod odtltlosi m& «alsrl»Miti<»i 
wlHi flo«ti»f point iritlaMiliOf tlio l^llmlng tlimo oountoro olll 
8t noo8o8t 

1) A80MO QGOWfM m a poooA# Of oouetor 

ii) mmwmm mmm • » omow oountor 

iii) mmw mmm » •> m oomnor 

a) Ourini tlio inioxliic of oporanOot ono ouliMt nor aaoli A ij^it 

^ ^ •««*» a80f0-«aati«H804 

oountorot wIiMi nay 8t mi^M or Hai^d anA ocmatini up or 
Aom# Atiianiini m tlio pirlioiilar oparati<»ft or a partioolir 
aaouaaoo in tlio •«» oporation* Hoaof'WPi tMa la afplioiiilo 
to all ttio opmticna gAlm to t* AoaorltaA autattPiMllr* 

Mowy it win to wartliilillo to Icoif ^mak of tlio 
of mk oomatoi* aloai tio •op«ioo''of iw Aoni n f * 

I * yiiig 
Cn) tlio" Awm 



dl0abl«d aaa hlWBmma eouat®*- la aat t© ©ouh'I up (aftaar 
•fta)ila4)» (Hi.) fiia iteljtel paint of tlia diaplagr ualti 
whiali la oomiaatat to S,»,, i« mt to tt mtA frm th» AWaro 
ooimtar« . .. 


SS *** WfeHa all tlia xa^llatai^ win a tax© Atuiliaxa in t b# intagiax 
aoia, only tia ©ontant of tiia ragistaa? baiiig iioplayoi will 1 m 
famioliod witli 4 it iaoiaail. point (to smwI f rcwi tli# ayppifopapljcl# 
oottntar). A diagraa ©utliaJjag tli« Mtlioa of Umim^ point 
diaploy haa l»ooii pfOTiflad to J^ig* 6 . 1 , 

2, ' OTEX 529*238 « (i) Tim ixtmbar 52923® la atoxod to S<iE« 
(withcmt any dootoal point), (ii) At tko «»d of tlm toilaHng 
opaxatitof tlit tteoo oiHantaxa will road 
kmwm *- 3 I AMirsniEpf • 5 | Aiiw * ® 1 

Ciii) 8o» tlio S«B« ia diaplaytd aa 0000529*23®, 


I, Jmss «♦« - (i) ffea AWOHIB oonattjp to diaatlady too AKDWTO 

ooimtar ia a&ablad and tia mswmmM oointar ia aada vaaiy to 


oount down, (ii) flia oontaat of S,B, 1 l«o«g 








000052923 ®t to 
8 , 8 , to anOaaoatotly 


fpAviypiw • 


(ii) flia f*E*f iMtod diiplayadf xoada 0000529*238 
(atoat ttea daatowl point ia atui aat toon tlia A0OMO aoimtar)* 
4* IIMI; 39*3 * (i) 9ia nimtian 393 'to antaxad into i«S* 

(ii) Aa toon aa too ftoat digit • i*a*« 3 ia antwradi tlit di^^lay 


unit to otonaatad ta^ to SJI* aiad ita daaioiiil point, ia aat toon, 
tlio AliW ©ontilan* (iii) At tin «ol^llation of todantogt too 
madtoga nia . 




».„u- 




J.l 




, aa f ; I , 




H4-** (or **-”) l£«y togotlwor wltt «Htla« moeogsiTe 

»+» (or »*-**) laying® g ifeou24 be dietingatiiiea fro® *m« Ha?®'! 
a® liitt fewer liaf# to perform aam extra fUwtlow eom^aareS to 
tim latter* 


Ci) A» tiiere wae ao biawiiir from tlm ADJOTMif 

oouater di&nag step 4 am tbe iOtTiraWillf ooiuter rea^llng 
aon-aero, the S.l. etorli^ 0<^00003^3t i» i^ifted left m& 
one pttlae per eai^ abiflii^ ie mitered into tlie AWITsaeMgllf 
ooaater (eonatlmg iowa) ae well ae tfae ABS^WSti eemter (ooaaBtinf 
ttp)* fim aMfUmg atopa #ieii Hm JUDimaoif eoiiater reatfe eerof 


ao tliat only two aMftiiaga sxe waded* fluta, at Hie aompletioii 
of tba prooeaa of llaiiii apt tlie i*l* aterea 0000039300 
wMle tie P*l* aterea 0000529230} Hie eoiuiter reaSiiaga aret 
Ammm • 3 t HHOismif *>01 ib&imo • 3 * 

111/ fUi daeiMil pojwi or me osapiay la eoiuieeteo to tae 
MOW eoattler* 

(111) tlsa i^dltlam taliaa plaee ami Hie mm OOOI^W3if etorei 
Im »•!*« la ilaplayei aa 000036033®* 



fba ifilQMW o«iiiter 



atwiia li^ tibe aemtaiil ^ me AOOffl® eatmter fit i® mat to mm% 
tom) wtitta>'-'#o,iUro*l» oo»tw raaet* Ctta iwa® ami ^ , 

raapeirlltaly*) fhm 



msA dilfsTiiit ooualttr i«tdiapi iir«t 

AO&siB • 3i . ** Qt m>tm ^ 3$ 

Cii) Bmm wm in »t«p $(l.i)» 

Clii) ^ takes i^laae and tie dtffereiuie 0001^66$ 3®« 

stored in f*I«» is disiiligred as 00003d6*33S* 

CiY) fmmirntimm far tte sent ooffireaAt daw as mpUXm^ in 
step 5Cit)* the eoaater readings beooaei 

muwm • 3i iwwww • 3i mwm • qi 
t. xim .89961 • the eoiwter readings beooBist 

mmm ^ 3$ . mmmm * s (pins a horroa)i mmm i 

file S.a.f teidi dlsplagfedi reads ©CXIOO.®l96t. 

I, fmn »*+• - (!) (a) As a tOTfOS was ottalnad ir<wi 

the Asaumumf eoanter dnrang step 8, the AWWh eiwnter is 
eaiidilsdf the ADUtth eoioater is dlsaWsi end '^e AWSSfliKllf souniisr 

is rtsdf ,te sotht 

(hi Sdnoe the AMWSiaiihf esmisy reading is non-sere, mm 







0U00^66HVi, ij 

M£!i md ms ptil»« |i«r m&9ih 
..rafting tm m%%Tmk into thm mmfmm ommer Coowatlisg up) 
md tte iK>u&t®r ttp) 4 , flat aMJfliag stops as 

eoon fia the mmmm emxter maim ssro* fimm, at ttos 
oo*plstloa of tlio proossa of Uning ap, ths S*B. storss (XB>OOS5962 
wJjil® th® ]P*M* stovss 0056653800 axsA Tarioas ooumfeoi* p®a8l>ngs 
Imiocmmii 


AUGiSB - 5| MMWSTMMf - Of AMBWD - 5f 
Cil) Sans as in stop 5{ii)* 

Ciii) 'fhe sfidition talms p3acs im6 tlis mm 0CS^i739762* stoars^ 
in F«ll*» is iisplsarsd as 00567*39762* 


Ci^) thi. sssr.aa>a t U Mltlm to stiat 

lisTS btim listsi waier stop 5(iv)t tlis AWEm ooiaxlor is disabX®S» 
tin AI8)1JIB ooanlor is sml^X®d and ttis ABIOSmiBX ooitntsr Is sot 
to oonnt donxi* fliis was asosssitatsd hj stop 9(i){a) » tbs 

iiffii^sat ootuHsjr nssiiiigSi at -^is stags t «ss 

iUlow * 5i mtmmss ^ 

10* XWBX •• ooiintor roadisgs ts^msi 

Amm » 5f ' ' mxmMms ** 4f Amm • t, 
flis 8*1* is iispXsjrsd as 000000030*7* 


11. ailSS * (1) Sins® t^« was n® iNnnmir frun 

th® 0»iiiil®r in t tea previous it«Pt ttoa prse^r® for 

Xiniag mp wlXl Im ssn® as in stop 5(1)* tlis F*li. star® 

0003070000 Mi 0056739762 rMp®®tit»2^f tlis iUtmcmt mumtme 
irssilniS' arsi vv. 4v, 

(ii) Sum''md'' 


■% 

'''V 


’ f 4 -i'jf '''■ ■■'.4 ' ’ i * ^ ^ / '"s'* ‘ . -i .• * ■ ' ■'• 


*0| iaiiw»-3l” 




Clli) Tht takta plaas oaitht dSffaraaea (ia fact 

tlia final rtaiilt) 005366f?$2. atortd im P.S., 1® Ulsplayaa aa 

fw .Ilia, atari .....ag^riiqa i 0m« a« taqplaiaaa in 

atap 3Civ)* Tht aauiiter raadlaga baooaat 

A06ifaD - §1 mmmmf ^ 51 joai® - oj 


6,2,2 ;iMISMHli2a»- 


Bx* 753.095 X 83*71 • 

In aiditiaa totlia tliraa oouufltrty tIs# AVOIIDt 
ABIUO.iri*;BI and AJD0DnD| cata sore, aoiaxi^«ri TiSt 
iT) MOIIf ffi • A Btaaia fp oaunlar^ is xsduirtd far 

flaatiiv paint Miltiplisationt mpl&imA lislaw with the 
indexing stpaem* 

1« fwa «81«A1 Am» • Alreadjr explained in Seetlan 8*2*1* 
la aiditifm, Sf«A®i eenater is iieahled* 

. * IICDKX 753*0!^“ Iftwiai ae explained ia Seetion 8*2*1. 

Cetep t)* At the end et the ialexlng operatien, readings ef 
the different eeintm aret 

AiiG/xc • 3 j ixmmmm • 3 i ahms® - oi mmm - oi 
8*1. » etaxlBg OO0O73W8i is display®® »» 0000733.085. 

3. FEUSS »x* • fMs dlsehles the AOiS© e mater m& whies 
the mmm eoinler. Cfhe tmSBWmi eouater eontiiaies te eemt ; 

mp)* , ;-y_ : ■ . 

4* XIEOff 83*71 • 7^* snnhre 8371 is sntered into 8*S*1. 

. a firet di^tft i4#*i 8 is stttMPed, liis dlm^Hr 

unit is,,dwsolM>8 set faw , ms 


llMPiti^KiiiiiiS® 




i ^ ^ *1^ ji.»^ 

^a.ix) i\t th« oomplttioa ot liid«xliig, tlm 

oaiiiter ,,r©j 

WOSf narT ♦ 5} iffiDWD - 2| SfOMSI - 0| 

Clifi ©toriag 00837! la 41»p3jgr*<l as 0083-7!. 

*•) - (1) For tha next optraiaa, Hm AUCEIIO 
coiiater la eainblsd while tha ABI»® aomtar la 4isablad» 

(ii) fh» STOHAQE ©oiuatar raais-ia tbs aoataat of tlia MOTOTMWf 
ooimtar sad tiiw dsoiMsl polat of tha dlS|ilagr» liiiab la, 
iboid^n tolly p aoimaiitad to f,E., is to ba road from Ifea 
SfDitAOS cMSiin'twi*, fbe oouAtar rMuliags btooMsi , 

AmK'm -3i AaroafMisT . ii a»wb - 2| mmm - 5i 

(ill) fbs muJltlpliostifai takas plaoa aod tbs produstf storai 
la ?.&»• Im Alsplsyai as §3041.58249* 

Civ) Aftsr atatlpll(mtioa» both tha kmmm aad kmmm 
oounlara axti alaaorsd sad tha AMMUMf oouatar is »sl« bo aoum 
dom. tiuii m% tha aad» tha rasdia^ of tha four oaiatars bacome; 
iU70B» » Of jAiiiitmm! * 5r mmm ^ Qt ^sfOBioi^S} 


6.2.5 34imMT.mM. Og gBCtPgffigSj .* 

mm 155*095 * 83»7t ♦It a .85§ ^ 17.95! 5 * 8,7! 

+ .8f75§tt X 14, 


PI€3S AM* 

inmx 155 . 095 . 

dOBX 83'*1! 

...... ,..4;i.:.i,... 

faiwi 


lap Chtdp 


fUm aosatarti apt® this 

H/ 




Mk'km' mmiim 


{S«©tioa 6»2*2)* fim ©©wa'ltr rtadiag®, m% tit* «m of 'step 5, 
«a«t 

• Of . ABJOStlES® • 5| ' AUDIHB - Of Sf CHAOS - §| 

6. ta - (i) Th%mmimT 12 i» mtmeHk into S.B* 

(li) A© sooa tt© %li© fl.jp©*fe A»©«| It i© 'tlum 

Olaplaj ©ait i© eon© ©tod to S*l« aM it© dooimail polat i© sot 
fvtm. th© ASOSHD ©oiiatoa* 

(ill) At th© ©ad of td© ladiJdjag OfwsaNitiaat ooimtor jroadJjog© 
«x>«i 

AfissB « Of msmfmm *. si adbuo} • oi sfOEAOi -« 5i 
Ciir) m© sjs«t storing oooooiK}oi 2 t is dtopiojod a© mmmmn* 
7* S&B9S «• SiHMi a© ©spiaixiad in ©top 3» 
fit miK'iX tifi « SooMi a© in stop 4» fEo ©©©©tor r«©diaf© 
'IMOMS ' 

Auaiis • Of * ai aidehd • 5f Bwmm ^ 

MtS.lti otoring QOO$ 9^9 i© displajod a© 000«iSd» 
InoidostaXljt tiuir© ©a© m h&rrm trm tim MXftJSmWf eo©©t«r» 

% mS8B *'«4« - (i) Smo as (i) ill ©top 5. 

(ii) Sino© tliftr© ©a© no torrow frcm tli© AMlISflfillf ©ooator i© 
•top 8 ©Bd it© roadiag i« aoa-*orOt th* ,i,.,a.t. .M,.i^iftod..3oft 
and oiio piiXso por oaoli ©Mfting is ontorod lixt© Hi© AEllISfilEBf 
oountor (©ountisg do©®) ©ad tiai AfOESD senator C«wiiBtiBg »p)t 
fwo oMftiQg© ®ro aoodod t@ aaJE® tlo MMWMMf ©on® tor rood 
©or© and tfeo dlfforoat oountor roadiag© Iioimmsoi 
Amrm - 2 1 AWOSflll® • Of ABBSBD - 3$ 8f«A®B • 9| 

» 0 ©I tteo BM* ©toro© ooooootaoo* 

Ciii) fiM liniag-np Uim 9mpiMUt «i® *atlpito©ti«n toko©' /; 


# ttn I 



pXae* uad thit ateoBd pipoduet i«i aoevaisilatad ia tfe® ?*B. flp 
4@eiaal point of ttio dioplugr unit, oomtotei to i» net 

frOB tBo S^POBAdE oowst®F|, wiiioii r@aB@ 5* 

(It) Thm AddfflB aid tlw AI®MD ©owitor or# cl«ar#a wBil# Idwi 
ABJOfflllill’f oa»t«r io m&e to.read-ia th# ecatont of tlio SfOBAdl 
oountor oo that tiw final oauntor reading# Beoowii 
AOiWB •* 0| ABfftfWUEMf - 5| - Of SfOIAdI - 5| 

ME&* ffeia aeooiKt •+ (or •»-) laid Idi# imootosiir® cm«o liar# to 
be dietinpii^ed fraa the firet m4- (or »-) oiMneiid* 

10» HJIKX 17*9513 •* Some ae ia step 6* The loadtRigs of tiie 
different aoantere eret 

mmB m 4} ABJBSfMa® ^ if mm^ - 0| sfoiidi • §* 

1 1 , MISS ***** ** AliNMidy eaplained* 

12 • imsi 8*71 •» Smm 08 in step 8» flie ▼orioiAe eoentare 
non te^edt 


idr&iBD *. 4i AMnnimf * 9} kimm ^ 2f sfc^si • $i 
13, fjass "i.#** - ( 1 ) Same ae in step 9 * 

(ii) Sinoe a borrow woe obtained « tbe liDJSSOMW oooitter in Mt 
to ooint a«d tbe SWRASI eoanter in eaobled to ooitnt tip* 


Ciii) 1!bn AfilUSniWt ooonter readlnf beinf noo^sero^ f*I.*> , ip 

.^Ihifted ..left, and one pnlne per ea^ eMftinf in entered into 
tbn and Hm SfCliAdl eountar* After ooa eMfling* 

tbe AStiimif eounter reading ie brought bank to sere and the 
different oonnter reedinge beoonai 


AiiilWD * 4i m'owmmr ** 0|, . - ai©» • ii sfw®* * fi 
Ci¥| Sean »e, {il.i.>,'ln 

eounter .reeiinp mm* 



Ammu - oi AWTOiw - 6{ ABiwu - Of mmkm - 

(vi) a l^Uow up aetioa of (if), -qi® Aar'0a’Wi!l! ooaater io 
sot to oouat ioioi laii tiae Sf®A€li ooaator is iisabiod. 

14. IMI5f.X *0975692 *• Torlous oountor xosdiaipi aaow feooaioi 

kmy,m • 7i - si aibmd • ot &2mmM ^ 6| 

15. Miss «**• *. Alfoady sxplaiaed* 

16. UDM 14 - fjio oou&tov roaiiogs roaain imoli«o®wl| Ti*. 

ASSFJTB - 7| ABJSSWBW! *. 9| AISa» • Qg Sf<3®Atl * i| 

17. MWS »«M-» • fuaotiOBS ia tMs osso mu itontieol to 

tiiooo Xistod la stop 13. At ths oa4 of (lil)» ▼lorlotis 
oouator aroailags sros ^ 

AUdllQ} • 7} ABISSf»B» .* 0| ABJOSK) *. 0{ SfOlAtl 7| 

sal la (ir)i tho ooaator rosllaipa toocNset 
mmm * 01 ' Aiinmfiissf • 7i imwm • 01 sfogiti • 7i 

Tlio mthM of seiiioTiag £Lostliig polat sritiwstio 
la tills osss is ossoatlanj tiio »m» as o*pls4as4 wad#*- tlio 
pfo^dlai SsotiOB ^Sootioii 6.2#3)# tiis ooly aodifloatioa tslag 
tlist wit^ His piostlag of tiis sooced or moaossi’fo «h* {m 
ktrsf imt^eA of f*a*» is afeUriod Cif s bowroo oso 

obtsiaod la tlis pisoodlaf stsf)# 

6*2.5 glUMM i* ^ ^ 

Pof His pm^ss of osiiesriag <»it fiostsaji polat ditlsioaf 
tlM f oHiiiiiiig ^“oowtsi?s suft fo^la^i ^ ■ . ■ : ■ ' .. ■ ■■ ■■ ■ ■ 




Dooaat up 


mAmlmie 


^ 4 . ■ up-4oiia 

0# ‘ 

U. * Up«4uwil 

iU 0ouiit»of«*«lx dowa 



S.».» •torHii 0000©15Wf !• di»play#a a» OOOOOt5?9*3* 

5* twas •*!*' • wi® Amm mmt^r it iltabltdt itot iMWm mmUT 
it «a %« Aimsxiif &» ««U t« «h» lliXSS iff« «tt 

to e outtt doiii# flit dttJtoti poiat #f tiit dSapltgr aftatiat towtttttd 
to AiSaro^oouatta* ,. - ‘ ' 






»» 0§000t5tf.3. 

4« liBSI 29*713 -• Tim ammter madiagB h§)Qm9 

Aliai,SD-1} AWtfS«Mlt-S| ll3D18B-3j DI0ItS-0| auOflWf-Of OHIOK-O? 

A9 mm m» tli* iigit, l*«.» 2 ms iotsrsi, tiis 

unit am ita assiml poiMt mm simusstsa to 3 A* aai 
tlis m«D oountsr afSiptotlmly, so tliat aow S*a., stoyiag 
0000029753t 1« dlsplsysa ss 0000029*733* 

9. FHESS "ft** • (i) It i8 obetflicsd wksIMsa tJa« aitisor, storsi 
in S.il*, is ssro* If it is seroi tlisii ths proesss of aitlsicm 
is aot oaratisd mt st all sai tas omrfloir iaaiostiiiig r#a lao^ 
is il^tsa* HowsT^y if it is noa-ssro* tasii 
Cii) tlii QlKlfmf mtiatar is sat to ooust aosm* 

(iii) flis two opsrsiias lisws to to lissa ap with rsspsst to His 
isoiaal point ty tin sans astlioa as was assoriOsa in Ssotion 6*2 *1 
Cstsp 9)** it tlis sna of tils liBiag up opsratisii» a pulas is 
satsroa into tlis QITOfllif, soustsry so iStmt ttm aiffsrsnt eouatar 
vsaatiias osoowit 

*ooiis>}i ia»DsciiBB-oi uicaD-si smits^i oaoizm’^t onoiuoi 

Is*. «» 8 Jt. sm I.H. nsA OOOOOtm) ana 0001 $T 9}00 


pt^ss par 04^ idbifting is also sflt<Krsa into Hia 
UI®lfS ootmlin {aowatiiHJ »p ^ liiiflsa m& sountini aow 

wtem 8 *1. is ^Sftsa), fair ofeirtoits wsasotts* 



<i-r) Pinss tlis'W8®8 eowntssr rssaiag is "posltirs* (!•«*• tSs 
M@lf8 o«tots»'»ss;mo stsmiln* as won as His 

Mist stsp.siti ts "aiait" si psiiii i t ^y'' Aftsi* tss aisitHiHWiiis^ § 

tb*: Sllitt; M* ***tft*«i’» |*#tt« MWf-. 




Awus»wf«0f ASBi§sB«3i uisi®s-oi Qoofisii®-6i cracau2i ■ j 
S©, tb© S*H. m^Aa 0002975300 eM f.S. mw&a 00015T9300. j 
(▼) GSiJiOl ©©©ll‘l•:lt la aaabXad toccunt dona* 

(¥i) fba oaateixl of S.i, i© um aubtritotad jpopasltdly froo tliat ; 

of l*.R. aaO fo** aaob aabtamotioa (axoojpt abta m borrow is obtml3isd)f j 

I 

a jpulaa is tatarad iato th© wMdi is eoiiatiag api tha 

prooaaa (airaadf axpXaiaad ia Saotioa 4«2«4) is inaatrmtad 
toaliMF for tha praaaat axaspla. 

M.B.l, CSiCK OOlISfSI OTOfllW OOOifIR 

j 

mmm& nm>m§ wmm& 

I 

P.R, I 0001579300 OOCXJOO 2 i 

S.I* I 00C»975300 . ^ 


i f998i04000 . | 

SiBOa witli tha last sabtraotloa a borrow was obtaiaad, | 

C«) ao pulaa is satarad lato and lostai^, a pulaa is witarad i 

iato tba 0Otim ootntar (ocmatiag dowa) ©od tba mmMmt of sa, | 


i« sddad sa^Qt to tba eaitaat t.l*, i.tt 

l.S.l. OHIOK OOOiSSE QUOflM COOS®* 

f.E# I 999Sd04000 000000 2 ® 

S.i. I OCmfBlOO 

t 0001579300 000000 t 5 

At tba and of slop (s)t *«»torstl©ii* tba rsadia* 


of tba 0HBOK i^auatar ia tastod Ibr soro# Sisoa it wsa s s<wp©f 
(b) ^ rl#it by m$ plooa» Itos Uti#!* is,,iteiftad X«ft 

hf ana pMm^ • it wtstsd iato tba OKia a©«tar C®««tHi* 




ioiai) ’ttir'jytgfjit isbtfsoti^ is st^srlsd sisS»» 




GEWK (mmfm morim^ commi 

:M . I 0001579300 ^^0000 1 5 

3.1. I 0000297530 

ooommo ^30001 ! 5 

fli« »u'bt3p»e'li<»i is soiaitiwsa 5 tliwis 

uniiitsrxuptsa. So» aiuring tim sixth sahtrmotiim 

K.s.a* mwKQomfm mc^msr oow^i:^ 

P.K. I ©000091650 OOOW 1 f 

I mmmwn 5 


I 9999794120 OQOm 1 5 

Sinus s hcarros is ohtsic»ai stsp (a) is xsjpsstsa so 

tlist ttis irsricms xstAiags Iss^iss 

1*8.1. CmOK OOOIIflE OOOfISIf OOOlltIffi 

f.«. I ommmo mmm ' i 4 

low tlist (MMIL ooontsr rsafila* is asa-ssxo, tlis 

stsi (h) is xaissIsA md Itsnos 

1,8.1. mwK mwKfm ososinf ooukp® 

l.B. f ©000091650 0W005 0 4 

S.H# I 0000029753 

0000061W '000051 0 4 

this is I»|>ssts4 2 nors ti»ss nnialsrjcmdsi mad sftsar 

that ths ifsaOlhiS ths wisus esuiittips sJtsi 

i,Sfi. OHIO! oomifm OiO$iw oowe* 

f*l. t OOOO0WI91 000055 0 4 

S«ftf I , , ^ ^ ‘.y.- ■' ' , ^ ' 

' ' 'j ^ ’'r'' '-j* i ' ' ' *' ' ' ’’V' ■'* , ,1 , 







SjUsM»« a bojproa ie ol»taliied» afeap (a) is again zapaatadt 
80 tliat tiba ▼iflrioys zaadii^a baoaaiat 

CHECK OOlWffi ^O0Qftffllf Q&UMfM 

f.a. I oo«>o®tifi m(m3 o 3 

Mmtt }mmum the OIMJK aounitr raading lapo^ ataa Cb) 
i..i. ..not .rasa ata^ sol Imataai 

(Tli) Tlia BI&lfB aountar is raaat and «ia eoatant of Hia 
QIK^flWS aountax' Ci*a*t 3) la Jam traiiafaxrad Into it, flia 
AaniMal point of tlia Siapiaj anit, nfelA io oomiaotad to ll#s,S.t 

^ txm ma....,Plim. ,.oo.m.tar,. 

(▼lii) fim C^UQifljBIff ootmtar raaiing la taatad for assro. Siaoa 
it la ffNinft to nfWKsarot (a) tbs ara abiftai 

oaa plaoa to tlia laft and tba proeaoa of rapaatad aabtmotioxi le 
raaiai*ii4* 

x,s,E« <i«s ooriifn doimfn 

P.B* I 0000023910 000530 0 3 

S.E* I 0000029753 

i 9999994157 000530 0 3 

Sinoa a borrow is obtainadf atop (a) is rapaatadi ao 
tliat tbs Qountar raa^inga baoomat 

mwK oooHfn ooofinf mwmm 
P,l. I 0000023910 ©00530 0 t 

law tbs C»0»aif aamtar raading ia taatad fer Sara and 
aa it ia man-aara, atap (a) la rapaatad aa tliat ■“ ^ 

(MMQK mmsm mmmm §mmm ' 

f.I, I OOOW39100 005500^,. ^ . 

S*»* I ^ 000€Xa9753 ' ' " ' ' . ' , ' : 

0000t0934f 005301, , 0 ' * 



OHiOK ooosfa mmwsf ooroirra 


^1323 mm 0 t 

m h&rv&m Im o^al&«d« Mt»p (a) la rapaataci md th» 


®m&%m m§MJBg is mt siM> 


tlukf tba spaa^nds axa lasfwr 'liiail 
fsotiaiit May axeaai # 4i«i^| 'Isaanssi M 


P.8. 1 00000I0T60 

053080 

0 1 

0000029753 



1 9999981007 

^3080 

1 

Sinoa a liazrav Is o1itaiiia4f step (a) is sapaatad 

ttaa wmttmm raailJiis 

axai 



M.S.I. 

(8!B0£ OOllBfn OOOf zwr 1 










ffet ©oafiguratioa, fmtWBm mM tmatlma of thm 
fiiffojront rogla't#*’® and oounlien to to uood la thio^aopo 
sophiotloattd aa.^lj»" aao Moatioal to tliat oxplaijMd 

la Sootioa 4*1» oxooptiag fop & fm <aiang««» atiob bar# tmm 
aoatlocMid/toIov to^tbar with th« deaoriptioo of th« iddltioni£L 
rogiotopi aad tsomtors* 

^•5-t to ib xif sap am . mm . tm Mmiwioi 

mofmm a sgiTTO.4...t i« 

1« 8*B. • s.a. io of KMilgit oapaolty aad Q«a aptad-ia the 

eoateat of f»}l« as well as Sf.l* 

\ ' j', ' ' 

t* f*l* *• F*&# is of ICMligit eapaoity aod ocmseotisatljir is 
proTidsd with 16 iaditMaai iajmt gates for the 10 deeade oosaters* 
3# B*S*R* •• It is of <Wilgit espaeity* 

4. OOOIIM t » loohsais* 

!• OQUIfra 2 - It is a lEOiS Of OOlISfll and its pwadliig 
dsttnUass the plaoe of rntx^r of imlses oorpespoadihi to a digit 
(in S«R«) into both l*.l« as well as Sf*!* 
d. OOinflS 3 - lO' silage. 

?, OmWTES 4 - this is a OOOTf-Of^ TO OOllWm, ^ ^ 

8* Bioifs wu»« - It is a JDimsjmM ^JM<m ammrn^ 

9* OHSCX aOJMfm ^ it is a lEOAfl wm OCHIBSi# 

6,3.2 Am.mxQMAL M».iifa8 m oooM«i t» 

9* SfCljlOI l«ll8f»l («»•»♦) • h di^iaiests «C ths 






10 , Qmmm 

It. ASOTSWW OOOIfM 
It. iUDUB (30IIK» 

15 . oouifia 

If. wofiwt wsitm 


All of thooo Imiro olroa^ij boon 
Sos@zll>o4 at tin aptyopriato potato 
ta Sootioa 6*2. 


6.4 glifMTIIIQ fHB PBOmAL PQHf t» 


l^on no hmrm Aiamiaaod an tm about tin ataplif^ 
mjvtm (aoo Sootlima 5.4 aal 5.§>f it to oloar tkafe at tk« 
4tff«raat potato of tko ooaputatioaa , tia daoteaX potat la oat 
turn tin raadia^a of anjr of tin four oouatara* AWMBf ADinU), 
SSOBA&l and M@Xf3* ftg* 6*1 acti^ tloalljr iUualufataa tka 
arranfantat propoaaa to la aaployed for AtapXat'tiig tka daeiaal 
potat md to aintlar to Pig* 5.4* 


6.5 yB:mcifiis of wAOHim tsigsiisigig i.* 


It to aaaaattall^ mmm m daaertbad ta QBAFfM If 
CSaottoa 4.2) t axaaptti«f koireirar« a faw moilfieattoaa aa mm 
Iterought out ta Saatioa 6*2.5, wMoh wara raoutrad to la tiHroduaad 
for tko proooea of BlflSIC®. 

6.6 PCTAiiM) wBtHOP Of AOtimm CTi wm tzm pom mmatzo 
fi.«.. AOHiBfm aa hbkh i hom mcanB tMimanc m 
smaiffiAitgopsCT tixm cm o> wi w buki. wa»i~ 

III* ■•tb«d« at mebiariat totb %t» In*.*** Mid. mtbtan . 
•rttlMU* mU M itM autmtls ...tel adJaatatM >Mn 

■Iraaljr .*•» lXla*t**.*d liid***Bd«d}]r la 8 *atl»» •ad ®** 


P L 



ADDENO 

COUNTER 


ST0KA6E 

counter 


:,ou»«tER 


AUGEND COUNTER 


OuiMi of AWO ^eJi* «f A&®feNO COVWI 

3l,SI.,aS, M •* ® ” ** •*> ” ® STORA^ »> I 

- » *» « » » » &tGlTS «j 


PI<9»TS 


ST0RA6E 


AUGEND 


FIG. G't POmT WSPUY 












fliiM two I wiiAiiL integrat^Nl illdb appi^prlet® %$jm 
9@WJSoe, oaia fora %• emtmt of taifo nmtlm, 3oir«Tor» tM» 
i# aot %9im 40WI papoooatly to otoM mxmmmmy Mpotitioao 
sad ft will fl3^ it* pl*o*{| tlioii^ ia oomiirluit difforont fGtm§ 
ia th* follotriiil iootioa* 

M wmAmm...mmm9 mmmBomim to mrs i, 

I* SfUCai - SwitiSi** tlai poii*r eapily Of or 

2* "SSIEA® AUt” «• Ci) 'All til* rogloti®'* ootiatwr* in tin* 
iMOliiBMi el««ir*€ oni tlm ▼«ri©na fli|i<«*»fl*pa m** xotnmoi. to 
timiJP ’•grottni •t*t*««. fii» Brofinot ioomilatoir is tiim4 off 
if it ««* 0»« Cii) tko AWtlSB ©ouatw is «iiail»lti, tbt 
«aii]iAtf,>|ii. iisi^M sad tk* ilOTSlfllW a* voll as tie M&lfS 
oenntsx^ as* e*t to ««»t mp* (iii) Tlia diapligr wait i* eon3a*et*4 
to B*l* and is ]»laakad« thm d«oiaial point of tlia 4i»pli^ io 
sat to 0* s*ad fe^a tlis APOSKD oountss* Civ) 3*2* is nid* s*ad|^ 
to aoospt til# naxt opsssnd (i.##t th# first ©psrand in aagr tli* 
fir* opsrations) ©nd oonsoqnsntljr sntiry into l.S«K» is tloolcsd* 

5 * ••OiaAl S,l." - S.H*. is ill*sr«d. ■. 

4* l^sa*** - ».§•»• is elsmd* 

HOtit *- Bssidos oloaring tlis rospaotiTs rsfistaxwi tli* dUAl 3«I« 
and dttjyi Icojrs mair liar* to parfoin son* assooiatsd fnnotioas 

wltioh oaai li* listad onlj after studying tim sffsat ©f tlisss kays 
on Ik* dlffsrent eo’imtsrs (as was don* for tks iMIigit naskiiis In 
isstion 4«3«5)« Bowerert tMs lias not iiesn oonaldsrsd in tMs .. 

XltSiiS* ' '■ ^ . 

ft mnnaASS CD fk* pnls* somsponding to ssito digit tlmlts ,, 


the aisplfj^. (ii) A 0 sooB m tto® digit is tattind into itf tim 
or tli« as the oaao b«| is ai&iftsd Isft by m 9 

piftos ani isisdistsly aftsr eoaplsticai of tbs sbiftii^, blaokiag 
on dispXay is withdrsim. (iii) Ibiring indsaiiig of opsrsnds 
(«) ssoh digit pnlss is ii^tit to the M@lfa ooontsr (niiioli asy bs 
smbisi or disablodt ooiinling up or do«n)i (b) ssob digit imlss 

■sfisx. tiis.„ .ioMwti. ..ROlnt is ijo^ut to lbs kmm^, mmn and 

AMUSfMJSrf ooimtsr (wbidb any bo onablsd dissbisd* eounting 
ttp tm ioim)* 

Cir) As soon ss tbs first digit of tbs ssocnl or smosssirs 
ops rands {Imlhiikim first opsrands of tbs ssoond or snoosssirs 

prodosts during tbs socwalatirs nultipliostions) is sntsarsdt 
tbs dlspauiy unit is somsiotsd to sitesr ai,E# or 1I.S.1. sad its 
dsoittsi point is sst frost sitbsr tbs ABISIPD or tbs AlJ&Wb oountsrf 
dsponiing on tbs i«irtioiilar opsration or His jpartioular stsp iM 
tbs saiss opsration. 

"siiXKAii'' nr « xt mbits tb® digit puisss foiiiwing it to - 
bs input to tbs AMOTD, AlBlIffi and ABJU^rJEHf ©ountsr. 
y* sinos tbs funotiens ocrrss ponding to tbs first uss of 

tbs bay art diffSrsnt frost thoss eorrssponding to tbs ssoond 
or suoosssiifs ussSf duriJtg tbs opsration of MWTO AKDBPiOH AdD 
SOBtiAOflOi, they wUi bs listsd undsr ssparats bssdiais. 

(I) fisag **+" • {i) ®bs E*l« is sst to eowt t^# (ii) Sbs diaplay 
is oonnsotsd to J?*E* and is bianbsd* (iii) 3^s ooftwtsr is 

disablsd ®ai rssst* (iv) »s ATOll© ooantsr is disabisd* tl^ ^ 
AiaWD MUBtw U MMibm ani la »«a 

iA ,, y/-> ' Jk, ’ ' ' ^ \ 

x»tr to OPUBt ^ fci 'if ¥'T»isr.i-f -i ' f 

^ S:, 'V'is 



iw) to Ammim/mMmAmtm oioli (d#tont»f 4 to unim 4.5. t) 

i» to a4i tlio oostont of S«B* to tlio ocetioit of P*B# 

k% to® ofld of too 03 fol«| a oany to goaomtto fro* OOUIfM 2 , 

»e utiial, ■ 

(▼i) flit oawy olitatotd to (v) to u««4 to (a) etoar tli® S.I* 
aal i%} mmm tlio laanlctoi of to® Atoplar* 

(II) s®30ii) km WGmmm • 

(i) I Saaa os Hi® ooxireapcmBtog attpa to 

(il) } (I) (i*®*, fUSf *+•)<, 

fB® jivooidui® for itotog to® too op«imai» 
wlto roopoot to too Oooiattl potot will to dlffOronl tor tin tiro 
oatoOi ti** (a) toto a Borrow Baa B®«a oBtatoaO too* tBt kJbSWTUWH 
oouatat ioriag to® praotitos atop of oiitarlag tlie ato 

"I 

(B) wBfKi ao Borrow liaa B®«ii oBtatooO* 

If a Borrow waa oBtatoodf 

(a) tBo AUOKD oooatsr to ooaBtoOt to® JkMUSm ooiwtor 
to atoaBl«d m& tli® ABJUSTlBlIf ®oiiiit®r to s®t to <mtat op. 

(B) aino® tin JiMGW&'X oomtw r«ii4iit« aaiat Bo 
mro, th. P.8. H Uft and «na ]»a*. par aa<t> riimiac 

la wataroO into tto ®*iiit®r (ooiiattog op) awl too 

AB0OT eoo«t®r (oooiittog op). 5B® aBlfttog to fiiaotottooii aa 
aooa aa tli® AMIFSBIIlIf oooot^ rtaia a®ro . 

IMiJlIt . . ^ 

If m Borrow wa* oBtatooif 

(a) too WIISMWe omtsr xeafttof to tootoi • tof it ^ 
ia touikl to Bo owPOf ao itodtogHto to iiooioi. Bowofor# ' it to 



1103S-88®r0, 


ci») it., «hiftea left said m paXoe p^v 

A&ftini i» •nUm^ int® mmfmSf osuattr Cooimtiag dona 
m mH m& tli« mmm oouiit«r (omintiag up)* Th» shift im 
'-)•« 110 0®(m as tha mmmm souttsr rsMs mm* 

(iir| $aa0 as (ir) la CD* 

(t) nmm as (iri} m CD* 

Cti) mmA * («) ths mwswm 

Gouatsz' .gaatifts in tlis oaiitsiil of tte ostmtsf liiila Hw 

^untsr la rssst* (h) fhs somtar is dlsahlsit 

ths ASDBIIB souattr is snahlsd sad ths iS^WTMWS esaisisr is 
sat to OOtSat 

■flaP' tPr '■p *Pr ’PWPPaP'ilP 

.,ppp t«> fMi'satiim W$ sitliijui^ not naa^for CASI (B), is 
naaasssiy haeatiBa af st^ (a) af OAffi (A)* 

«>•«•» Sana as that for "4'* axoeiit that ia stop Ci)» ^a 
f.l* it sat to ooinit dosftjL 

9» "a** « (i) inataad of is waahiad to aooa^ 

tha Aaict Ojparani. 

(li) rha oouuatar is disahLai and lasat* 

I ill) Tha AWHB oouAtor la disahlad ahiia tha AXBBHB aoiiKlar 
is a&ahiad* 

(tr) ■^he gEOTOOT AgOOM?liATOt...,ia.. .CM* tha fa* is o^lasfad* 

' ■ y ‘ 

to* *»i« • (i) pa* Is sat to oomt up. 

(ii) fha BI0Hf aoiuflari stiU asahladi is asda 'iraa«|r to aaiait 

ii^vm • . 

Ciii) fha displsf ia soiaiaatad mA Is .hlsahad* 






flM ml% iM o0nmQt«A %& f *1* ana is 

Its itaiasi palal is «•% %& li« iraai fraa tiki SSCEMB ^iwt«r 







1 V ; 




flM mm mmm m Wm MMV&M mmoMmw msA 


If m hm/»m «»• otetaijwai 

Ca) mo mmmm ^ motoS* Xf it lo l^iml to 

hm a#ro, m XUim^P ^ aootoi* Iff kmmrmtf it i* thm 


ifi) Bwm a» Cvl) 
tiWUh’B mmtmv im 



Cvi) ftee oMsiati U* {▼), M a*a. naS 

M Qlmm l>otli tli® Amm^ «m tl» Amwn mm mtm %M 

ao'oater %© aotait aal (a) Mkaa aaualwr 

mwif ta aaiiBt itp * 

(fll) S*R* flit aaatattl ®f f«I« 

irux) m m^m u laitiataa m %im% mm 

mn%m% af S.1* ia added M .tlia aa aJfMit af Sg.l . a* t&a and 

ms tl» ^iaa» a aaYxr la ipaamtad dQQifa 2 * 

Cix) fim aaxigr attained ia Cviii)» Ca) alaara s«l* md 

Ci) artaaraa tlia UrnkSm <» diajpiir mA (a) amlwa 3*I* iraady 

ta talw ia ilia aaxt aatif* 

igOCIg3ig|fl,..»*e.4^. 

Cl') ** SiMia m ia AAM 12 %xmp% t&T mm faIXaaiag idiaai^a 
ia ataa Civ)* 

la atap C%) ms AAM (i)# iaataai af Y«I«f la 

abiftad iaft. 

Cvi) « tioHi aa (vi) Sa QAM XIX* Alaa* ia 'Sdditiaaf Ci) diaalilaa 
tiM SfOlAOl aatmtar aid Jaa tvaaaiaaa iia aaatealt laia tba 
AWtfsrJilX aatmiar* 

Cvii) Ha Cix) "* Seat aa aarraapmdiai laaaiiaaa la IIAii III* 
la* "««** «• nmm aa tidal £»» **<•4^*'^ Mmm ^at fa 
step Ci)f ’«»• ia aat taaaaal dm* 
t% «*#* * Ci) It ia ibaHad abetbar tba iiiiaia,# alatai la ' 
«•!•# ia aaaa* *f it la ••»## tbaa tba paaaaaa M dltlMaa la 
aal aaiarlad aat at aH aii li*a iMMAfWQ %W IHII^ia , , 

iiilllad* l|f» lieiiataa# It la 


(ii) fhe P*iu iffli tl» OT5IKIIT amrnttx* mf 9 •«% to omat 4oia. ; 

Ciii) ftai ^iiplojr $M ooawotftd to 1I*&1* oai lo tliulcoi* lt» 
4t«teftl point is Oft to Im fmm tMo £l4lfi orator* 

Cir) «» loo t4o two oporto %m XixM wp tar tlio 

ssmo pTmmu no doooritot o»4or S1CIOI& *’■#’*' &i *** t«gf (In 
this neetlon)} howotort tlio loHoolzig Minor o&Sitira lira to 
to incorporotoOi 

ik) Co) ^ MQtfS oouator is olso sst to oomt mp* 

Ct) Oao poiss psr saoh sliiftlxig is also satorsi la^ 
ths Dl&IfS ooonlor (oowatliii «ip)« 

(») (t) Oos pulso por ssf^ sMftiog is sisii sBtsi?«« into • 
tbs UliXTS oo'tinlitr CosuiillJif Oooii)* 

Cw) it tho sni of tht iJU»i»«-ap op®r«ti<m, s palss is wiitsrsfl 
into tho iHlOfXliK oomitor* 

(wi) ''Bigit * fhs BZOIXS eomitor rsmilng is tostoA* 

If it is ’’nsgatiro* <1*0* # hmm » staaili^ tor*owt «*f* ?t ® oto.) 
no 4 igit**®tiwiilliiig is a«o4o4 aftl thO' nsahliis 4ilW0tl^y^to stop (iriii) 


tsloo* 

If ths oooatsr' tool lag is non-ssro ®ni •post tiro* 

Ci*o*t l»as »® otamlliif torroWf s*i« l» It oto*)* iigit o^sIl.l®g 
Is iiiosassry iwi is siaroisO out ty ths sows '®o18io4 so tiswrafitst 
in ssolioa 4*5.4 *i«4o»? mmmwt U ths mmm 

ootwtor rsodiog is wirot no Wgit ootJ^iiiog ^ osotoO ssrt 


raliiiis goss to ^ »s«t stop. 

Cwii) loo# s BlflilBi flStCIiif Sssoritst la ^sMoa 4*5*4 
m UttXo ao4lfla« *» is osfrisi, oot* , 

ModlfleBtiOM i {•) U «»W (*»> IjOf ’f*-. *• 

■ i PiPPIW P F*OP»OPP *»WW^^ ' .■ .<'>,,,* 






mt 2. 

(O) If m IMKCDM ««• obtalaii trm ^ f*B« la altf CB)# ' 
tlMi oionqr pulan is satsarsi $ m %& X.S»I« la ssaat it n# liii His 
stsip (1) is vspsatsd* 

(P) flis sfsit sostsisiiii atsps C» i« vspsslsi 

so long as ao Ssrisw is sStsiati trm M# la sisf CD# 

CB) If a torfsv is sHtsiiisi frm t#t« la SH# CD# Ca) 

,pttiss is salsifsi lats X«3#I# sal iastsaif a piiat is satsasi lats 
%U aoaatsa (saialiag 4«wifa)t (B) t*»* i* ••t *1® 

swat iqif aai Cs) sa BYOPi is iaitiatii as < 

Hist ths ssatsat sf S#l# is ^dsd... ansi. Is IBs SHHs»i f*B* 

At tlis sbA sf (s)t a ssi»jr psSkm Is girsa sst- % i» '• ■ 

CD ***■• IBs sarjigr piiw i»' lliiiisi at^ ' ,yf:y, ' ■' 

•tsf CD# C«) IBs t*B* Is sst tf.fiaiii «sm ' 




ooimter mMirng 1* •••%#« for mm* 

m tf oyofm’f oouattr vta&ing in »i«p Cf ) iM mm- 
••rOf C>^) mM. art rtiifl*® out to i^bo 

loft mM (%) tiMi «t«p» ID tiirouili Cf) »*« rtpoatot* 

Ify mrnmvt iSia mm%m mtAim iM *l9f Cf) 

i« aaroi tlit molifiM gota to mo wxt litop* 

Csi) fhe wMa iixQooaa of IXfXSlc^ in mm iooiioi to Iniro hsm 
ooi^lftod vitli tiMi ^etioot otwoO iM. II*S*1* aoi tb.t imaloior 
ftlalMii in f*I* ^0 tXanMiig of t:o» AiMgdiM^ $m romovot m 
ttet tine $M ^iopligroi} mlm f*B* lo oltoroA* 

14* m too oo imto^ la Sootioa 4*4* 

fit *iaif* * CD iJlop 2 a 3 r l« oomootof to S*l« mi to 

tXiSiioi* XIo lottiaiA polat i» ott trm %lm TOIABI oowl^* 

Cii) Tl» ooattalt of tlMi S1*S* io tooliMl* If it to •|MS»ittiro* 
(i*o*i^ ao h&MTom mm olBtaiaoO ftoa Hm ®t*B* iwtix^ tOo 
aooomilotioa of tli« loot protmt )9 t^a mm MOiilao tirootijr ' 
goeo to stop C'O^tli)* If I tto# Wf*M* ro«4lJ|f io *iiO|^tito® C4#0*t 
ooBploaont fora)* tSm 
(iii) flii 33* 1* In oot to ooiiat imm* 

Ci¥) mm nofoUto oo^iodo of tlwi illll tmto for olpi AiOflJir 
io ooimootod 4a plaoo of %hm pooltiw eot&oto* 

!▼) S*8* jjOWiiH'ia th# ooatoat of 83*8* oai 33 #8* io i^O(BP04* 

(Ti) *a AEDHiar/aosOTAiMioi onroi* u atartM »« •iwm** «» 
tC'nt'tjfl of s*b* tot*® iSaiol sf S3*B# mi it nifoo oat a 

©any fra* OtBlifW t* 

(•dll) ’ fli* ooaoy 13»t* Ottoiiaoi mlmsm ^ DP* ■ ^,i4o*f 



CiPiii) tUm eontenl of 3f*I« mi tli* hlMikiMti 

m tli« io mitMvmm m tlis*t 3»I*f olioslje^ tlm «W| 


is ditpX^ei* 







Tiwidii* qC Stile thtix* iMTli mA 

&t woKitiyaig CiSiulFttir X)t t tottlet# logieia 

4«il|^ ttgitliir with m @S oilkmt ii^arlesl 

mf pmu%mimA ftr « atall Siv»«4Xgit ttaablm with islti^r ttS# 
iilitFttliw (CUd^tisw H» XXX & If), Xa ^ptm ? i fX, » 

MitlitA if aoliiiTiiic flutonatlo StelmaX pti»t tAjuttawiil Snrliif 
tlii TforiJiit Itttofiir 0|»«ritiii!is «it» AtggtiiiS «od liit 

JitAf itftXoptd la tilt pTiirioiie iamptwm wmm tsM 

aicftaS^ ti tilt Sttiga tC a **atrt tapMttlttttS Sttk tidLtuXattr" 
witli tta-4lglt tig^ttUfi Sltatliig polat &p9m%lm m& tlit 
ti^t^iXltj of «iait atlas a ftw aiSitiiaiitl op^atitMi, 

It hat mat ttta pattltXt tt aakt a tlgtiUttal iMaitnar 
latt l^t atpttt tf liaxiiftat xtaXitatlta m$m tt HalttS tiat wl 
XiTStljf iHitatitt tf tilt Mtt ataata a alal ai t X Itvit Stidlgii taaatl 
tt SL^atS ^ liaYt litta wiHitftd* fm i»rtttalttiia> m %im , 
#uiXt» aagr ttattiatt t|iftek» t© tt »itli ttt tXtIwmtt tut It atf 


a® la*19f000*00» flMr saa®|, idbMa iix1ur«i|MC^ft1^ for 
tbo **wmm aojiliiatiofttti soa«l*» load® to m oiot ontiaato of 
mpp^mameskml^ i(i« 9 $» 000 * 00 * rndm ajipoaro probiMtiTOl^ I1I41I1 
to roec»ioai liio aodtdl tmt oomiozolal i^mfiAitafo# 

%y iotiloplii on IMlfitiiooM iioplaisr 8jn»t«0| dolag ma^ vliSk IMN& 
got on p siwlaiiiiiig m4 tiat logto ittoigap fid@|>tl 3 ^ a«oe 

froittotioa tofteitooo aal flaalljt otonquiftiiig m Urn fonatilar 
m mH m» #iiilit3r of tho aempmmte Vka mm% am lio oiuilJ^ 
iroiii^ 4mm to mmmthiMg totoooa fiftm to toontf tlioiioiiil 
ruii^oo for tko soj^lijyitioatoi soioi mm mtmmA toa tlioiiaiiid^ 

•fact 

vuiMioo for tlio firo« 4 lgit sodol. latorootlag^taianrod 

to ^Kl Hio intpiAiiotliii of fHoatiag iiolat oriltetio to »ot «t 
M mA lawiljp oAio lo* 1 § 0 @*OO to «io ooot for . 

latofor soit i^amtSiiii* 

@cMMroiiillf ofoifotlo doelc ooloiilatoro mo 
odditlottol foatwoo ami fooiUtioo mm tliooo mtoo^otot for 
%h» *»or® sopMoliootot mmAmX” dioo^oood Ijo ^mphm ?* liorotorit 
o foot to oloarl^f troni^it out tliat asBOf m lAdltlOBot footoro 
oan to latrodiiood ta tli© pxapammA maAmX %y otlgfetl-f 
tin Boolilao foaotlm oorroopcaaias to diffOmt fcoyo ta a 
liiAtoioiio aoaaorf into alia, oialttodljr, ooapMoo^ mm o«etiOl 
togto l^t it to fott tHol it Wtu adt aogllgttily to mo ml* 

73 iOMi mmmAfmM 

■It to foootfelo to sataafoomro oi®ot»alo d#m oolaitotoro 
a»l«r m# f »otiioi*t mdittoao of tfea otootiomo la^io^ In mo 

f t wttog mo iroomt d oo tgo f ' ^ i tooty oiff ^ m#,.omt nooim^ : 




iMTi* mioljr tli« Mgb m&t tim mil tail# 

■wlMiliig traaiijitm whUh baw bean used t&w shifl r«£ielei« 
immif}* Thm It aa^ b« nortliii^ll® %& ^ pewilbllilii' 

of ualBg soae otlier tjpe of sMfl n^leteMit e*g«» Aolaer ltae» iJi 
m t# telii towa tli« owt* da tlM oliic; liitaif 1% lit 

foraibl* tlwkt tlm ooul of iliift aigr ba ffoo-lljr 3p«aitii«4 

IM fatuf* ami tbe aiTtal of iatagratei Bonita la IMla* 

X% ia tndta abvlaiiB liiat ia ard«« to aaamafiilljr 
aohitira ala ©f tlia iaOk ealoalafew faa|aat« a $m& mmmt 
ef aaxic im raawiiaa t© ba ioaai a faa mm mm iwgiaata« 

iMilavt 

It MmUf m mrnm ®»* laai^iiiaoaa 4U^lay arataa. 

^ tf IdKi^em mpm tim lai^iit agrataa m& lagto «aaiga» aagi^ataa 
la tMa ««|i«rt* 

3* Impwtm a ilgltal mmupm^T propc-jaaaa to mrnU tba aalMlty 
of ttia 10 ® 1«*1 Oaaiga foa tfeta aaAl aaoWtoo# 

4* fiy ioljqr ila* mump m a aufeatltiato far flip-flop 
atoregt* 
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